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The foundation of stability 


In West's Shell Piling System, the bearing capacity of each pile 
can be calculated because the pile shell is driven to a pre-determined 
dynamic ‘‘set"’ in the load-bearing stratum. Stability is therefore 
assured. Moreover, since the reinforced concrete pile core is cast 
after driving is complete, the consolidating effect of the positively 
driven pile is retained without setting up stresses in the core. 
This modern mobile system has been used to support many 
different structures including steelworks, factories, gas and electricity 
installations, bridges, flats and houses. It is fully described in our 
latest publication Foundation Engineering. Please write for a copy 
mentioning this announcement. 


Here tubular shells are being 
assembled on the driving 
mandrel before piling 


westT’s SHELL PILING 


b) if $ 3 E M 


WEST'S PILING & CONSTRUCTION CO. LTD 


Foundation Specialists ; Design & Construction in Reinforced Concrete 


BATH ROAD, HARMONDSWORTH, MIDDX. Tel.: WEST DRAYTON 2288 
BRANCHES IN LONDON «+ BIRMINGHAM © MANCHESTER + GLASGOW 
Australasia: West's Shell Piling (A/sia) Pty Ltd, Melbourne and Sydney 
France Compagnie Générale de Construction de Fours, Paris 


Southern Africa The Roberts Construction Co. Ltd, Johannesburg 
jreland Faorrans Limited Dunmurry, Belfast 
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Many works managers have accepted this offer of advice on the 
best methods of reducing handling costs. Often the answer proves 
to be investment in a Jones Crane, and remarkable savings then 
follow. Our offer—which is, of course, a free one— remains open. 


WHY NOT TAKE ADVANTAGE OF IT NOW! Jones eranes 


Capacities up to 10 tons .. . mobile, crawler, 
‘Fast-Travel’, truck, rail and fixed base mountings 
... jibs up to 90 ft... . grabs, magnets and 

full ancillary equipment. 


Distributed in the United Kingdom by _ eG the load | 
. 


GEORGE COHEN SONS & COMPANY LIMITED 
WOOD LANE, LONDON, W.12 

Designed, Manufactured and Exported by their Associates 

K & L Steelfounders & Engineers Ltd, Letchworth, Herts. 
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2,000 kW Gas Turbo-Alternator on test at Hartlepool 


This open-cycle gas turbo-alternator for Shelton Iron & Steel Ltd., is designed to ‘ 






burn blast-furnace gas, gas-oil or a mixture of the two. The guaranteed overall 









thermal efficiency (output measured at the alternator terminals) 1s 20.5 per cent. 





It was built at the works of... 


Richardsons Westgarth (Hartlepool) Ltd. 


AT HARTLEPOOL, CO. DURHAM, 





who are able to build gas turbines up to 30,000 kW per unit. 





They are also manufacturers of land and marine steam 






turbines, water tube and shell boilers, turbo blowers and 


gas exhausters, condensers, feed heaters and water strainers. ( NY » 
A member of the RICHARDSONS WESTGARTH GROUP 



















May 9, 1958 THE ENGINEER 3 
TT REIL NT o— 


| 

| MAXIMum 
| production 
| —-minimum 
outlay 





Costly design eliminated 
All parts standardized 


Operate with minimum supervision 


Ideal for bulk handling in Flour Mills, Sugar Refineries, 
Fertilizer Plants, Cement Works, Chemical Plants, etc 


All types of Belt Con- 
veyors and General 
Material Handling 
Equipment 





CONVEYORS (ENGLAND) LTD. 


Crabtree Manorway, Belvedere, Kent 
ERITH 4223 & 5751 








THE WHITEGROSS CO.LTD WARRINGTON ENGLAND 


. The BESCO HS SHEET METAL 
Forming & Flanging 


MACHINE 


makes that nightmare job of flanging and forming 
irregularly shaped sheet metal just another easy 
and accurate operation for the semi-skilled man, 
taking the place of the old hand methods. Flanges 
externally and internally: forms, with the 
necessary tools, plain flanges ; return bends ; 
off-set, flared, large radius and half-round flanges, 
or wires and false wires the edges of sheet metal. 












— Am 


} i} I Hl 

















Maximum height of flange, Ij in. 
Maximum thickness handled, 
12 S.W.G. mild steel. 
Fuller details on application. 





DELIVERY EX STOCK 





Designed and built by... 


A 


nite 
Edwards House, 359-361 Euston Road, London, N.W.1. Phones: EUSton 468! & 3771 Grams :,Bescotools Norwest London 
Lansdowne House, 41 Water Street, Birmingham 3 Phones: CENtrol 7606/8 Grams: Bescotools Birmingham 3 
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TYPE 11 P TYPE 11 P/B 
As type I! P 

but with the 
casing covered 
with rubber. 
Interchangeable 
with metal 

case seals, 


The standard 
rotary shaft seal. 
Gives perfect sealing 
at high speeds and 
for long periods, 

| 1} with minimum 

fs ! frictional loss. 


PIONEER OILSEALS 


ENGINEER 


TYPE 23 P 


An external 

seal used when 
fitting conditions 
prevent the 

use of II P 

or I! P/B seals. i 





TYPE 12 P 


A rotary shaft 
seal used to 
separate two 
different 
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TYPE 13 P 


Similar to type 
12P but with- 

out a spring on 
the second lip 
which serves 

as a dust excluder. 





O-RINGS AND HYDRAULIC PACKINGS 


TYPE 31 P 


A springless seal 
used as a wiper 
or dust excluder 
for rotating or 
reciprocating 
shafts. 


TYPE 7 P 


A hydraulic and 
pneumatic seal used 
chiefly on recipro- 
cating pistons or as 
a valve stem 
packing. Normally 
fitted in a groove. 





& 
a Every fluid sealing application comes within the 
a 


NU-LIP RINGS O-RINGS 


Pioneer range. Write NOW for the 
PIONEER OILSEAL LITERATURE. 
The PIONEER man is trained to solve your 


sealing problems on the spot. Call him in now. 


A compact automatic 

seal for reciprocating 

and static applications 
over a wide range g 
temperatures and 
pressures. All British E 
Standard sizes in stock 2 


A special section 
ring which cannot 
twist. Superior to 
the O-ring for 

low and medium 
pressure non-static 
applications 


PIONEER OILSEALING & MOULDING CO.LTD. 


A DIVISION OF J. H. FENNER & CO. LTD. 
Factory and Heod Office: Cottontree Works, Colne, Lancs. Tel. Wycoller 471 (8 lines). 


The quick fastener 
of sure reliability 





Shown here in 


HERES REAL 
V BELT aie 


unlocked by 
@ quarter turn 
anti-clock- 


: "Ay a wise. No 
special tool 
A is required 


yet unbreakable grip 
fastener can be sup- 

plied of length to suit 
thickm of material 











This is the fastener so widely used for fast assembly 


operations in the precision mass-production of today. It is 


indispensable for fastening hinged or removable parts which have 


ADJUSTABLE VEE BELTING 


Ask for literature to see how 
OPTIMAT CUTS BELTING COSTS 


Supplied in nine sections, including A,B,C, D&M 
In coils from 170 to 220 feet. Shorter 


sections. 
lengths supplied. ~ 
Have a belt made to your requirements and prove its 
efficiency for yourself. 
Obtainable from your usuol merchant. In case of difficulty write to 
Write for f 


F. TAYLOR & SONS (M/c) LIMITED 


BARR HILL WORKS, BOLTON RD., SALFORD 6, LANCS. Tel.: PEN. 1341/3 


Distributors’ enquiries invited. 


to be cleaned, adjusted or inspected. DZUS Fasteners are easily 
applied to solid or laminated materials of any gauge. They 
have tremendous holding power but only an easy quarter turn 


clockwise is necessary to lock them fast, or unlock them. 


% FASTENERS 


ill details of application to your particular industry to 


OZUS FASTENER EUROPE LIMITED - Farnham Factory Estate - Guildford Road - Farnham - Surrey 


Sales Agents in U.K.: THOMAS P. HEADLAND LTD . Melon Road . Peckham - London - S.E.15 

















May 9 


1958 


BRUSH 





THE ENGINEER 





Because, sir, by using novel design methods Brush have made their Square Path Alternators 
absolutely unbeatable. They’re space-saving. Easily serviced. Highly efficient. And at a price 
that is really competitive. 

Then, just look at their performance. Take the self-regulated, self-excited type. On lighting 
loads, for instance, the voltage regulation can be held within plus or minus two-and-a-half per 
cent, irrespective of normal variations of engine speed or temperature. 

Hmm. But, don’t forget, our self-contained generating sets are exported all over the world. Will 

these alternators be as reliable in the tropics or the tundra as they are here? 

Absolutely, sir. They are built to operate in any kind of climate. You can rely on that. 

And what's the delivery position ? 


As quick as you like, sir. Within weeks. 


Well then—what are we waiting for? Order from Brush. 
Two types available: Self-regulated and self-excited with outputs of 1 to 
40kVA. Self-excited but externally regulated with outputs of | to 62)KVA. 
12 or 24 volt D.C. system included. Engine-starting and battery-charging 


Square Path Alternators 


For full details, write for Publication No. C1502/ AD : 
ELECTRICAL ENGINEERING CO LTD e« LOUGHBOROUGH +* ENGLAND Member of the Hawher Siddeley Group. 
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STRATFORD LONDON 


pbs des. pile te mibidicatetise 


Dele tee i fk RB Ne io at A 


MODEL “‘B’’ No. 2! 


icin eine inn ela i tl Cains dain 


PRECISION TOOL-ROOM LATHES. 


MODEL “B” 
BUILT IN THREE SIZES SWINGING 13-17-21 INCHES OVER BEDWAYS 








FOR AN 
ACTIVE 


AN IMPORTANT CONTRACT recently 
completed for Constructors John Brown 
Ltd included these vessels which form 
part of the equipment supplied by 

them to 

Chemstrand Limited’s Acrilan Plant 
at Coleraine, N. Ireland. 


ILLUSTRATIONS 

Above: YA Polymer Storage Vessel under construction. 
- 

Top right: A Solvent Storage Tank, Vacuum Receiver, 


Storage Tank and Buffer Tank. ) : 
ee ee ; ae This is yet another project demanding 


the craftsmanship for which Butterfields 
are noted. Fabrication was carried out 
in Stainless Steel with Mild Steel used 
: where desirable to the specification 

We are ei oy of Constructors John Brown Limited. 

with Weld X-Ray “a 

Plant, materials testing 

and microscopic examination 


facilities for any Butterfield -asrications 


required class of work . 
IN STAINLESS STEEL, MILD STEEL, ALUMINIUM, NICKEL & MONEL 


*e Regd. Trade Mork: Henry Wiggin & Co. Ltd 


W. P. Butterfield Limited P.O. Box 38 Shipley Yorkshire Tel: 52244 (8 lines) 
we 2455 (4 lines) BIRMINGHAM Tel EAS 0871 and EAS 224! BRISTOL Te! 27905 LIVERPOOL Te! Central 0829 MANCHESTER Tel Blackfriars 9417 


, N Tel HOLborn 
en 7626 BELFAST N.1! Tel 57343 DUBLIN Tel 73475 and 79745 


NEWCASTLE-ON-TYNE Tel 23823 GLASGOW Tel 
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sumed SCREW PRESSES 


For maintaining productive capacity 






in hot stamping brass and other non- 
ferrous and ferrous metals, rely on 
high-precision Greenbat Screw 
Presses. They give equally satis- 
factory results in cold forming 
operations. Maximum pressures 


available from 13 to 1,000 tons. 


GREENWOOD & BATLEY LTD., ALBION WORKS, LEEDS 12 


Td 
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PEN RECORDERS —<—— 


- * matinee 


——=~S hy 


a Continuous recording of rapid, transient or oscillatory phenomena is made 
 —— possible with Kelvin Hughes High Speed pen recording instruments. A wide 
_ a range of instruments is available including new units which will permanently 


record up to 8 variables simultaneously. When used in conjunction with 
special Kelvin Hughes bridge amplifiers and power units, the recorders will 
measure strain, force, displacement, drag, pressure, acceleration and similar 
variables, providing instantaneous permanent recordings. Rapid response, 
versatility and dependability make them well suited for research work in 
aerodynamics, rockets, hydraulics, computers, and countless applications in 
industry, including civil engineering, mining, production testing of motor 
cars and tractors. 


Ruggedly built and insensitive to external vibrations, Kelvin Hughes pen 
recorders will operate effectively under the most exacting conditions in 
vehicles, aircraft, and where heavy industrial plant is operating. 


Please write for technical literature. Kelvin Hughes specialists 
KH are freely available to advise on any particular application for 
single- or multi-channel recorders in industry. 





KELVIN HUGHES : 


SPECIALISTS IN INDUSTRIAL MEASUREMENT 


KELVIN & HUGHES (INDUSTRIAL) LIMITED, 2 CAXTON STREET, LONDON, S.W.! 
60-72 Kelvin Avenue, Hillington, Glasgow, S.W.2 


TGA KHO78 
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Sudden heating by molten iron, followed by cooling 
between tappings, is the rough usage this blast furnace 
iron runner regularly undergoes. It has been cast 

in Meehanite iron because the high standard of 

Quality Control, inherent in the Meehanite system, 
enables us to produce castings with resistance to thermal 
shock, and abrasion. Our foundry is equipped to 

deal with castings up to 20 tons. May we 

assist you at the design stage? 








ASHMORE, BENSON, 
PEASE & CO. 


A member of the Power-Gas Group 


STOCKTON-ON-TEES 


AsHMorES MEEHANITE 


¥ % 
Cry 


anne eet RE eR 
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The mark of excellence. 























For many years the 
characteristic name plate on 
CAV products with the 
familiar CAV trademark 
has been universally 
accepted as a symbol of 


excellence based on unequalled 





experience and backed 


by superlative service 





The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 





AP 878 
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all the time — and anywhere 


Since Crossley Brothers supplied their first diesel engine fora 
locomotive in 1935, a steady flow of engines has gone into 


service in a wide variety of locomotives operating all over the 





world. Crossley engines are installed in direct-reversing, diesel 
mechanical and diesel-electric locomotives—in shunters, 


mining and highly powered main line locos. They are used in 





steelworks, power stations, sugar plantations, collieries, docks 


and copper mines and in countries such as Australia, Canada, 





Eire, Rhodesia, South Africa and the Sudan. 

In Great Britain Crossley engined locomotives are operated 

by concerns like the Ministry of Supply, British Railways, 

the Central Electricity Authority, The National Coal Board and 
many other industrial establishments. 

Crossley diesel engines are built to withstand extremes in 
climatic conditions and the heaviest demands made upon them 
in operation. They are designed to provide industry witha 
power unit that will work all the time—and anywhere. 























DIESEL ENGINES 








CROSSLEY 


CROSSLE Y BROTHERS LIMITED-:+- OPENSHAW MANCHESTER 11 




















C431 











}> 


a 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 12° DIAMETER) 


BLANKS 


as 


ae 


MILD STEEL 
FREE CUTTING 
\ CASE HARDENING \ 


\ HIGH TENSILE— 
to all carbon steel 


\= 


On Admiralty 


Ministry of 
Rly. Executive, A.I.D. Etc. Lists 
GOVAN SHAFTING 


& ENGINEERING CO. 
67 HELEN ST GOVAN GLASGOW 
(Prop.: The Stee! Company of Scotland) 











HENEAGE STREET, 
LONDON E.1 


Bisnmorst 
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See the Flame-Plating exhibit at Olympia 





In addition to showing examples of their wide range 
of Taps, Dies and Gauges, John Harris Tools Ltd. 
introduce Linde’s flame-plating at the Gauge and 
Tool Exhibition at Olympia. Visit them on 

Stand 39, National Hall, May [2th - 2Ist. 


Flame-plating is a revolutionary method of increasing wear resistance. It 
18 a process of Linde Company, Divisio n of Union Carbide Corporation, 
U.S.A. By means of a specially constructed gun, tungsten carbide coatings 
can be built-up on the surface of most metals. These flame-plated coatings 
have a wear resistance far superior to solid sintered tungsten carbide, and 
with greater mechanical shock resistance provide an economic answer to the 
demand for increased wear resistance in such applications as plug and ring 
gauges, cold forming dies, skiving knives, core rods, etc 


HARRIS ¢ 


John Harris Tools Ltd., Millers Road, Warwick Warwick /22/ Y lines) 




















STEEL FRAMED BUILDINGS 


FOR 


Engineering Workshops, Foundries, Mill Buildings, Harbour Sheds, 


Go-Downs, Mine Buildings, Tea Factories, Sugar Factories, Rice 
Mills, Jute Mills, Cotton Mills, Rubber Factories, Bungalows, 
Etc., Etc. 


SPECIALITIES: 
Pit Headgear, Pumping Stations, Power Stations 


Bridgework, Built Columns, and Riveted Work of all descriptions 


BROWNLIE % MURRAY, LTD, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 


LONDON : 32 QUEEN VICTORIA ST., E.C.4. Telegrams : LIVADIA, GLASGOW 
SEQUENCE, LONDON 
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hieldrop 





AIR VALVE 
at point of 

discharge 
oe 


turn down 


controls both 
oil and air — 
at constant 


proportion : 





Schieldrop 
HONE: STOTFOLD 414 (3 lines) 





& COMPANY LTD - STOTFOLD - BEDS 
TELEP E: 
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By courtesy of English Steel Corporation Lta. 









the ‘Drikold’ way is best 





‘Drikold’ — I.C.I.’s solid carbon dioxide — provides the ideal 
method of producing interference fits without applying 
heat or pressure. And experience has shown that the 
‘Drikold’ method is suitable for large-scale operations. The 
illustration shows a 7-ton cylinder which was successfully 
cooled by ‘Drikold’ and shrunk into the entablature above it. 
Full information from: Two forged steel bushes, each weighing more than I cwt, 
were also shrunk into the entablature. ‘Drikold’ is a convenient, 





















































DK.2$$ imperial Chemical industries Ltd. 
clean, dry, low-temperature refrigerant, whose use requires 
London, S.W.1 only simple equipment. 
SO ae 
L ® & ° 4 * db] @ 
" Prt 
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3—PHASE MAXIMUM DEMAND ALARM 


and ensure that you do not exceed your predetermined maximum demand 

























































































fe Advance warning of approaching maximum demand — steps 
























can then be taken to reduce load. 

, Be Sn Be 

Time dial (5 min. @ Load reviewed every five minutes on 

. eon 

resetting) po oe 

& Large clear dial for easy setting of maximum demand pointer. or 

+4 

— Load d time dial clearly visibl 4 
e oad pointer and time dial clearly visible. Be SS : 

demand pointer ~ 

s : 2 “ ; 

@ Substantial contacts for operating separate warning device. 4 

Load pointer q 

Sealing device jaa 

A 

el 

oat 





FERRANTI LTD - MOSTON - MANCHESTER 10 London office: 36 KINGSWAY W.C.2. 








Fi 105/2 
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BRITAIN’ 
ATOMIC 
FACTORIES 
















Part of the Capenhurst Atomic #% 
Plant under construction. J 


(By kind permission of United 
Kingdom Atomic Energy ™ 
Authority) 


? 5 0 0 0 T 0 N S 0 é UNDER DIRECT CONTRACT WITH THE MINISTRY OF WORKS ALEX. FINDLAY & CO., 
J LTD., MOTHERWELL, HAVE SUPPLIED DELIVERED AND ERECTED OVER 25,000 


TONS OF STEELWORK TO BUILD THE UNITED KINGDOM ATOMIC ENERGY 


S T E t [ Ww 0 R K AUTHORITY PLANT AT CAPENHURST WORKS, CHESTER. 


STRUCTURAL ENGINEERS 








MOTHERWELL * SCOTLAND 
Phone Motherwell 2301 (6 lines) 


MEMBERS OF THE NUCLEAR POWER PLANT CO, LIMITED 
LONDON OFFICE: HIGH HOLBORN HOUSE, 52/54 HIGH HOLBORN W.C.1 TELEPHONE HOLBORN 7320-5088 





Cid 
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Between 
experts 













R D \X-RAY FILMS 


FOR INDUSTRIAL RADIOGRAPHY 


ILFORD LIMITED - ILFORD -: ESSEX 


id 
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rings 






wginee 


The forged steel sole piece illustrated, 
19 ft. in length and weighing nearly 
8 tons, was supplied for incorporation 
in a part fabricated ship stern-frame. 


Other types of steel forgings in which we 
specialise include :— 


SHIP HULL HOLLOW 
FORGINGS FORGINGS 
(Rudders, Stocks, Shaft (Boiler Drums, etc.) 
Brackets, Tillers, etc.) 

MARINE ROLLING MILL 
CRANKSHAFTS FORGINGS 
(Finished and rough (Forged Steel Rolls, 
machined) Pinions, Spindles, etc.) 
MARINE STRAIGHT 

SHAFTING ELECTRICAL AND 
MARINE MAIN GENERAL STEEL 


ENGINE FORGINGS FORGINGS 











The DARLINGTON FORGE LTD 


DARLINGTON 








18 THE ENGINEER May 9, 1958 





Serving transport and Industry 


CLYDE-BOOTH 
Cranes 





# 


ARE 












Salient Features of 
Clyde-Booth Design... 


GEARS & BEARINGS 

Designed for long life and quict operation and made from 
high grade materials, Clyde-Booth gears and bearings have 
these advantages : 


Pinions solid with shafts ensures concentricity and 
eliminates keys. 






Accurately cut involute gear teeth with corrected 
form where necessary to avoid undercutting. 


Gears mounted on short stiff shafts eliminates 
deflection. 





Roller bearings mounted in cartridge housings 
facilitates inspection and maintenance. 






Cartridge housings carried in steel slab gear box 
side members ensure fixed gear centres and maintain 
correct alignment. 


e Gear tooth velocities kept low. 


Clyde 7} ton Level Luffing Cranes at work on 
the Manchester Ship Canal. 





CLYDE CRANE & BOOTH LID. 


CLYDE 





Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., | 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 
Telephone: Pudsey 3168 (6 lines) Telephone: Holytown 412 (6 lines) 


Telegrams: “ Cranes,"’ Rodiley. Telegrams: ** Clyde,”” Motherwell. 











—_— 
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FITTINGS FOR 


PLASTIC COVERED 
COPPER TUBES 


Simplifix couplings can now be supplied for use with plastic covered copper tubes. The new 
fitting (which incidentally was developed on behalf of one of the leading chemical 
manufacturers in this country) consists of a specially designed adaptor, used in conjunction 
with standard Simplifix couplings 


A full range of parts is available including straight and 
stud couplings, elbows, tees, banjos, etc 


Further particulars and prices will gladly be sent on request 


Simplifix Couplings Ltd. Hargrave Rd. Maidenhead. Berks. Maidenhead 227! 4 




















CONGRATULATIONS! 


BARIMAR welds a BIG 
¢ rankshatt from The Middle East 


NOW FOR THE 
SECOND 


“AS@y, Tio 


damage ed 
Barimar have a couple of 


excellent reasons for congratu- 
lating themselves on this 
particular job of welding 


HERE’S THE FIRST: 

















The Broken Crankshaft, all the way from The Middle 
East, on its arrival at the Barimar London Works 
SOME Size—Some WEIGHT—-SOME JOB! 


PICTURES tell the story of this outsize job of welding, and 
give some idea of Barimar’s facilities for handling 





| -~ : THE 
mig ghty Cranks Papen 
and turning the sca 


It was oken com ¢€ df 1 if, 
a C pl te n ha 


aw 

through @ 

and fractured th } inches thic k. 
e meta as 5 ratio and ' 

te Even the om vara a terrific for which ee 
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for the nN e bee ot oral J for ‘90 years 





“casualties’’ whatever the 
his job was something very special. The welding had to ensure perfect align 
Indeed, when the welding of the 17 ine 
closest limits. ° 





Ir $1zZe 


gnment of the 
fracture was completed, Barimar r 






crankshaft 

iligned the Crankshaft to within the 

lhe vital question for Barimar, before re-shipping the repair to The Middle East, was whether the welded 

Crankshaft would stand up to tremendous strain. They guaranteed it would and, as a sign of their com- 

plete confidence, tagged it with their famous Money-Back Guarantee. The Hall-mark of Perfect Welding 

NO WELDING JOB IS TOO LARGE FOR BARIMAR ~- NO DAMAGE IS TOO 
GREAT that will not respond to a 


Please remove all fittings, send 
’ Barimar Scientific weld. manne? the broken parts Canatace Paip 
=. 4 . ene to the nearest Barimar Branch, 
. x cose and advise dispatch 
. 


WHEN THE BROKEN PARTS 
CANNOT BE TRANSPORTED 
ssi ' : BARIMAR “ MOBILE WELDING 
, | é i SQUADS” WILL COME TO THE SITE 












RESTORED CRA NKSHAFT 


Fully Guaranteed by Barimar and ready for re-shipment to the 
BARIMAR Middle East, to give further service 
BRANCH ADDRESSES: 


vice. SOME Achievement Barimar House, 22-24 ,Peterborough Rd 
Some REPUTATION — SOME GUARANTEE ! FULHAM, LONDON, S.W.6. 
BIRMINGHAM, 12: 116-117, Charles Henry Street, Tel. Mid 2696 NEWCASTLE-UPON-TYNE 1, 64-66, The Close, Tel Telephones: RENown 2147-2148 
MANCHESTER, 138: 67, Brunswick St., Ardwick, Ted. Ard 2738 GLASGOW C.2: 134, West G 


° . (Night) 2148. 
Telegrams: “ Bariquamar, Walgreen,’ London 
BARIMAR-The World’s Scientific Welding Engineers 





















: 21055 
eorge Lane, Tel. Cen. 4709 



































P.  W. MACLELLAN How to select 


LTD. 


CLUTHA WORKS, GLASGOW the ri eo ht allo Y 


Builders of STEEL BRIDGES, PIT- 
HEAD GEARS, TANKS, MARINE 

SLIPWAYS, LOCK GATES, 

SAI ans SICTURAL ..» FOR HIGH STRENGTH 
STEELWORK. Manufacturers of 
STEEL RAILWAY WAGONS, 
BUFFERS and SLEEPERS. Con- 
tractors for RAILWAY PLANT 

and STORES 






When mechanical strength combined with corrosion-resistance are 
required, the most suitable material is often one of the wrought high- 
nickel alloys. Many of these can be heat-treated to give mechanical 
properties comparable with those of many alloy steels. 

‘kK’ MONEL for instance, can be heat-treated to give a tensile strength 
of 75 tons/sq. in. and a DPN hardness as high as 340. The outstanding 
strength and hardness of ‘K’ MONEL have led to its wide acceptance 
for parts such as pump shafts which often operate under severe mech- 
anical stress in corrosive conditions. 

The fact that ‘K’ MONEL is non-magnetic has led to its use for high 
strength bolts, rivets, etc., in airframe assemblies where although the 
strength of alloy steel is required, it is also essential to avoid inter- 


Chief Offices 
129, Trongate, Glasgow 
Regd. Offices: Clutha House, 


10, Storey’s Gate, 
Westminster, London, S.W. 
S i F FR 0 N ‘Kk’ MONEL snap hook for pilots and observers ference with delicate instruments. 

parachute sets. 


Diesel ee 
Enqiues | 


Main Propelling 
Diesel Engines 
in powers up to 























1,200 H.P. i? 
THE NEWBURY bay ; 

DIESEL co. LTD, A non-magnetic Anchor Chain link made of “x” MONEL. A selection of ‘K’ MONEL bolts and rivets used in various parts of aircraft. 
NEWBURY, BERKS nnn T 


























hictecsce WIGGIN KNOW NICKEL ALLOYS 


*K* MONEL is o registered trade mork. 


. 
eer 2 7 * 
"4 e + 2 
° 444 e 
a # | 

tile 

Resist high and Resist Protect product Provide electrical Resist Transfer Provide Provide spring 

low temperatures corrosion purity properties wear heat workability properties 


a\ 





aN HENRY WIGGIN & COMPANY LIMITED, WIGGIN STREET, BIRMINGHAM 16. 


TGA M/HE 








CROSTHWAITE FURN Waste Heat Kecovery lant 


SCRIVEN MACHINE TOOLS LTD. Specialists in the design and construction of Steam-Raising 

York Street lronworks, Leeds 9 Tel.: 324//-2 Plant, utilising waste gases, in the Gas, Chemical and Ceramic 

32, Vi ia Street, London. S,.W. s 
eee a a ee ‘ Industries; also the Iron and Stee! Industries. Heat-Recovery 








from internal combustion engines and similar prime movers in 


ELTRON Land and Marine Installations. A direct method of saving fuel. 








SPENCER - BON 
FoR ELEMENTS | Rasen aut uta aes. ree oe 








AIR, OIL or WATER 








a VOLTAGE STABILIZERS 


By F. A. Benson, M. Eng., A.1.M.E.E., M.I.R.E., University of Sheffield 
Price 12/6 


This monograph describes the various devices employing saturated elements, glow-discharge tube 


circuits and thermionic valve arrangements for voltage stabilization. A comprehensive biblio- 
graphy is included. 





INFRA-RED OR OVEN HEATING 
ELTRON (LONDON) LTD., 


STRATHMORE ROAD, CROYDON ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 


Telephone : Thornton Heath 186! 


Order your copy through your bookseller or direct from. 
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automatic sereens| - Pulsometer 


FOR CONDENSER COOLING 
WATER - POWER STATIONS ZZ7 WN ACUUM 
or PRESSURE 

















WATERWORKS - FACTORIES 
PAPERMILLS & TANNERIES 


PUMPS FOR AIR 
WATER & VACUUM | 


F. W. BRACKETT & CO. LTD. 


COLCHESTER Telephone: 3958 
P970 




































































OVERHEAD * TRAVELLERS + ELECTRIC GOLIATH 
- =onntoanaiicaniantinueneneent S oO 
- « MARSHALL __.- 
wi || s 8 m RESEARCH WORKERS Save your high vacuum pumps for high 
* | 1 id 0 vacuum work. Use this unit for the odd jobs. 
* | r CHARACTERISTICS : 1. Portable. 2. Stands on the bench. 

| 3. 4 H.P. motor with trailing lead. 4. Easy to clean and service. 
Oo {| ae | 5. Swept volume : 1 cu.ft./min. 6. Vacuum ‘01 M/M. 7. Pressure 
U | rm] | 10 Ib. per square inch. 
0 | DELLBURN WORKS MOTHERWELL-: SCOTLAND # ' 
ond aes Motherwell 50 Telegrams : “Getibera™ "_Heecherwa: Oo PU LSO M ‘3 TE 4 E | G | N E E 4 | N G CO. LT D. 
LOCO STEAM: ELECTRIC GOLIATH - TRAVELLER NINE ELMS ,TRONWORKS., READING 

London Office: Pulsometer House, 20/26, Lamb’s Conduit Street, W.C.! 











Fitting for the era and the city of the “Fighting Parson’, as 
Governor Walker of Londonderry was known, this hand-wrought 
paddock key of the 17th century looks as stubborn as Walker him- 
self. The key was found in Londonderry and is likely to have been 
in use there during the time of what has been called the “greatest 
siege in Britain’. Governor Walker and the citizens resisted the 
armies of King James I1 for 105 days in 1689. 














=e > 
a RIE EBS 


Lee aS 






The development of steel made possible the 
growth of civilisation itself. For steel is the key to the good things of life 
as well as to the necessities; as essential to the maker of the precision 





watch as to the bridge builder. Hallamshire high-grade Alloy and Carbon = ple shgphaiethisteshciss 
WALKER S MONUMENT AND WALLS 


steels serve a multitude of industries in many ways. 


Manufacturers of : 


ALLOY AND SPECIAL CARBON STEELS 
BARS : SHEETS - PLATES - WIRE RODS 





THE HALLAMSHIRE STEEL AND FILE COMPANY LIMITED, SHEFFIELD 3, ENGLAND | Telephone : Sheffield 24304 (7 lines). Telegrams : Hallamsteel, Sheffield 




























7 |. ‘| 


’ instruments 



















LIQUID 
EXPANSION \ 
THERMOMETERS 


Where accuracy over any suitable range between 
a temperature-—240°F. and SOO°F (or centi- 
grade equivalents) is required this fully compen- AH atitat ~ 
sated Thermometer is highly recommended. oes 


Send for illustrated Catalogue of full range. 


Au (Oe | SY 


THE ACCURATE RECORDING INSTRUMENT CO., GARTH ROAD, MORDEN, SURREY 
PHONE: DERWENT 2211/2/3 

































To help you choose 


Protex and Protal 


(REGD.) 
filter glasses 


The glasses made to British 
standard specification 679 


TOP: PROTEX (REGD.) ELECTRIC ARC PROTAL & PROTEX (REGD.) GLASSES 
WELDING GLASSES for gas welding with and without flux 
CARD SIZE 7} x 43 
BOTTOM: PROTEX (REGD.) ELECTRIC PROTAL & PROTEX (REGD.) GLASSES 
ARC WELDING GLASSES for gas welding with and without flux 
WALLET 43 x 73 


filter glass wallets or cards free on request. When writing 
please state whether you require the wallet or the card 
and indicate whether for electric arc or gas welding use. 
You may have other uses not classified under gas or 
electric arc welding, if so please be good enough to say 
so when you write for the aids. If in any difficulty please 


write to us. 


Chance Brothers Limited 


SMETHWICK 40, BIRMINGHAM 


' 
- 
[ 
| 
| 
| 
| 
Your usual supplier will be pleased to send you these | 
| 
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The 
SPECIALIST FOUNDRY 
for 
BLACKHEART MALLEABLE IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 
for 
Automobiles and commercial Vehicles 
Gas, Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Brick, Pipe and Tile Works 
Heat Treatment Plants 
together with :many others 


CASTINGS SUPPLIED AS CAST 
OR FULLY MACHINED 


Manufacturers of ‘PULMAC’ Pulverising Mills 
for Fine Grinding 
FOLLSAIN-WYCLIFFE FOUNDRIES LTD 


Lutterworth, nr. Rugby. Tel: Lutterworth 10, 60 & 152 
Grams : Wycliffe, Lutterworth 







- * *, 
«-nigaeteteseressssssnenenenetteersenes 











1 


bP. - LHP. 
312-0.079 r.p.m. aes = 270 0.055 r.p.m. 


SR 


4 to} HP. 
1150—350 r.p.m. 


geared motors 


NECO geared motors cover the whole range 
of speeds, types, and voltages, three phase, 


single phase, and D.C. up to 2 H.P. and 1500 STAND 340 
pounds/feet torque output. Not so much a _ MECHANICAL HANDLING 
range of motors as a range of electrical drives EXHIBITION 
which, within their horsepower limits, can EARLS COURT 

be adapted to run at any speed, to drive any MAY 7-17 


kind of machine, with foot or flange mount- 
ings to suit individual requirements. 


NECO GEARED MOTORS LTD 


204 QUEENSTOWN ROAD -: LONDON S.W.8 


Subsidiary of Normand Electrical Co. Ltd. © Telephone: MACaulay 3211-4 
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1789 





. a 


one engine for | 
the first steamship 


When, in 1789, the world’s first practical 
steamship had her trials on the Forth 
and Clyde Canal, the results were most satisfactory. Built under 
the supervision of William Symington—“ the father of marine 
engineering *—the vessel was powered by engines built by Carron 
Company, and these were an unqualified success. Then, as now, 


it paid men with ideas to get in touch with Carron Company. 


| 1958 


ARRON 





engineering fot all industries! 


Although Carron Company to-day is a highly technical, 
efficient organisation, the old pride in craftsmanship, 
which has been the basis of its success, is more than 
ever in evidence. This is why the top men in all 
branches of industry—shipbuilding, marine and general 
engineering, catering, public works, heating and lighting 
and Government Departments—discuss their problems 
with Carron Company’s advisory service. They un- 
failingly gain benefit from this—and so will you ! | 
CARRON COMPANY - CARRON-: FALKIRK: STIRLINGSHIRE 


Showrooms and Sub-Offices: 15 Upper Thames Street, London, 
E.C.4. 22-26 Redcross Street, Liverpool, 1. 125 Buchanan Street, 
Glasgow, C.1. Sub-Office: 33 Bath Lane, Newcastle upon Tyne. 





ESB 











THE ENGINEER 





for every oil service 


POSITIVE DISPLACEMENT - HIGH 
SPEED SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 











MIRRLEES (ENGINEERS) LIMITED 


Subsidiary of The Mirrlees Watson Company Ltd. 


EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SWI 
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DISTORTABLE. 
FLEXIBLE. 
FLAME, 

OiL AND 
WEATHER 
RESISTING 




























RUBBER- 


NO LOAD, GEARED BALL BEARING SCREW 
PRECISION BRIDGING JACK WITH FOOT 
Natural, Synthetic, Sponge FIT. FUEL, LIFT. TYPE B.B. 120. 
—still the ONLY VIBRATION, 
answer to a multitude AND HEAT CAPACITIES 15-50 TONS. 
RESISTING 


of design and functional 
Write for 


list No. 
E 10BB 2. 










problems. You should call on our experienced assistance 


The HUNTINGDON RUBBER Co., Lro. 


oF 


SPECIALIST RUBBER MANUFACTURERS. (LIFTING APPLIANCES)ITD 


Phone H U > q , N G D O N 934 (4 lines) preamp SoenT Wound, iccane , 16. Tel: EDGbaston 3508-9 Grams: OLDENS B’HAM 

















All Crane Malleable Iron Pipe Fittings 
and Unions are individually tested! 





The searching tests given to every individual fitting and 
union at the Crane factory ensure the consistent high 
quality of these well-known products. Their good ap- 
pearance, clean finish and dependability have long 


earned them the confidence of the most exacting buyers. 


Plain and Banded Pattern Fittings 

All Crane Malleable Iron Pipe Fittings have taper 
threads and are manufactured to British Standard No. 
143. They are available in plain and banded patterns 
with either black or galvanized finishes. Sizes (equal and 
reducing) 4" to 6". 

All iron, Railroad, Navy Pattern and Flat-face Unions 
There are four types: Iron to Iron; Bronze to Iron 
(Railroad) and Bronze to Bronze (Navy)—all with 
spherical seats; and Flat-face gasket type. All have 
British Standard taper threads. Sizes {” to 4". Write for 
full details. 


CRANE 


VALVES AND FITTINGS 


CRANE LTD., 15-16 RED LION COURT, FLEET ST. 
LONDON, E.C.4 WORKS: IPSWICH 





Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 














May 9, 1958 THE ENGINEER 25 


STRIKING A BALANCE 


canteen ati — 
















The perfect combination of functional efficiency, and visual appeal. It is difficult 
to believe when confronted with the trim outline of this installation of Colt 
CR. 9” Continuous Ridge Ventilators at the Purley Way Factory of Bailey Meters 
Ltd., that the design of Colt Equipment is determined by one factor only ; 
extraction efficiency. 

Whilst the factory was still on the drawing board, the architects 
realised that the extensive glazing made necessary by the lighting 
requirements of the intricate manufacturing process predicted 
considerable solar overheating ; so they called in Colt. 

The ventilation system had to fulfil two conditions. First it had 
to satisfy Colt that it would effectively solve the overheating problem. 
Secondly it had to satisfy the architect’s standards governing the 
quality, efficiency and appearance of the equipment. It proved 


wholly satisfactory on both accounts 
a dass The experience gained from providing similar installations for over 
oi 10,500 industrial organisations, is at your disposal. Whatever your 
—— — Colt 9" Continuous Ridge Ventilators at problem, Colt have solved a hundred or so similar, and our Technical Staff are 
always at hand to adapt this accumulated knowledge to suit your particular 


requirements, 
Let Colt solve YOUR problem. 





Bailey Meters and Controls Lid., Croydon, 
Surrey. Architect: Reginald Lone, F.R.I.B.A., 
F.R.LC.S., F.R.San.1. 


Send for Free Manual on Colt Ventilation to Dept. S14/5A 


VENTILATION § 


COLT VENTIGATION 27+ Qe reat 2 es IRREY 
TELEPHONE: ELMBRIDGE 651/11 (0 jak 


U.S.A. Subsidiary: Colt Ventilation of America, Inc., Los Angeles. 
Branches at: Birmingham, Bradford, Bridgend (Glam), Bristgl, Dublin, Glasgow, Leamington Spa, Liverpool, London, Manchester, Newcastle-upon-Tyne, and Sheffield. 
Agents in: Australia, Belgian Congo, Belgium, Burma, Canadé, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, Rhodesia and 
Nyasaland, South Africa, and West Indies. 





G.1022 
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THE NEW MAXILUME ILLUMINATOR 


incorporates all those improvements that ensure greater accuracy and convenience 
for critical examination of X-ray negatives. 


VERSATILE—Radiographs up to 14” x 17”. Desk, bench, wall or 
recessed wall mounting. With or without dimming circuit. ACCESSORIES 

CONVENIENT—It tilts at just the right angle for comfortable Roller Blind Masking Set eliminating 
viewing. Can be placed with viewing panels touching to form extraneous illumination permits closer 
continuous bank. examination of small radiographs or 

EFFICIENT—lInstant start. Complete absence of flicker. Correct parts of negatives. 


; : iti 7 ae : One piece Perspex drip tray set for 
maximum light transmission characteristics for critical examina- 2. Pp _ iain d f 
viewing wet negatives. 





tion of radiographs without eyestrain. . Photoflood for examination of dense 
COMPACT—Only 4} in. deep. Facilitates recessed wall mounting. negatives up to 2.5. 

No surround. Saves space. Dimming circuit and regulation of 
UNIQUE—Ball-type film holder ensures quick trouble-free insertion, light intensity for critical viewing of 

retention & release of negatives. Attractive durable cream finish. fine negative detail. 


With dimmer £15.15.0d. Without £13. 0. 0d. 


Newton Victor Limited, 132 LONG ACRE, LONDON, W.C.2 


X-RAY SALES DEPARTMENT OF @@ISR NO) JO) RRP-N) ba 41@.ea.e 


ELECTRICAL CO LTO TRAFFORD PARK MANCHESTER 





An A.E.I. Company 





V/x I. 
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The same old tune again can give great pleasure. 
Familiarity breeds affection. 

The same air again (unmusically speaking) can 
be profitable. Steam-heated air in driers is an 
expensive material, and it is only common sense 
not to waste it. 

A common source of waste is the discharge of 
hot air carrying very little moisture. While it 
remains capable of efficient drying this air should 
be recirculated. 

Underloading can be wasteful, for a half-loaded 
drier uses as much steam as a fully-loaded one. 

If the drier is under pressure, hot air can be 
wasted through casing leaks. Cold air can be 
drawn inwards through leaks in a casing which 
is under suction from an extract fan. Both 
faults waste heat, and can reduce the drying rate. 

When users of hot air driers ask us for a free 
survey, we check the obvious points. 

Can the driers be worked fully loaded, and 
then shut down? Can the amount of air to be 
heated be reduced quite simply? How far can 
the hot air be profitably recirculated? Can 
general heat transfer be increased by improving 
the discharge of condensate and insulating air 
from the heaters ? 


If you'd like our objective comments on your 
particular plant you’re most welcome and vou 
are, of course, under no obligation. 


Spirax-Sarco Ltd 


Please help me to check whether I’m getting the maximum 
Profit Out Of MY ...ececceecccerrereees . type hot air drier 
NAME 


ADDRESS 


rHE 





EG558 


Spirax-Sarco Ltd. Cheltenham, Glos. Phone: Cheltenham 5175-76 


London: 28 Victoria Street, SW1 Abbey 6101-3832 


| 
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For increased efficiency. 


mc 1 (Ca FA Lxello 
2 put it on/Castors 


> ‘Putting it on castors’ is certainly 
the way to speed things up, and to 
an amazing extent when the right 
castors are used for the job. The 
varied uses of Flexello castors are 
virtually limitless. They are used in 
nurseries and steel mills, aircraft 
plants and beauty parlours. Flexello 
has the range, the service and 
facilities to make castors the true 
servant of the production manager, 
the hospital matron, the restaurant 
manager or the storekeeper. Closest 
inspection, superior design and up- 
to-date production methods have 
made Flexello the largest castor 
manufacturer in Europe. 





Only a very small section of our range 
is shown here. Please send for catalogue 
No. 156 + or a technical representa- 
tive for industrial advice. 





x * 
MECHANICAL HANDLING 
EXHIBITION (MAY 7-17) 


STAND 204 





CONSTANT QUALITY 
CASTORS 


FLEXELLO CASTORS & WHEELS LTD., SLOUGH, BUCKS. Tel. SLOUGH 24121 














What do you do with your. 
EN CR g 








WELLS FILTERS enable _¢@ 
waste oil to be used -- =i 
with complete confidence 
many times over. 





The Wells special filter pads used in 
conjunction with the Wells patent 
syphon feed make waste oil clean again. 


A. C6, WELLS % CO, LTD 


MOUNT T., HYDE, CHESHIRE 
Tel : HYDE 2953 GRAMS : UNBREAKABLE H)>E 
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ay With 


Teddington 


Bellows 
EXPANSION 


MOVEMENT Of pipe work under modern 
high-pressure and high-temperature conditions is absorbed 
efficiently by Teddington Bellows Expansion Joints. JOINTS 
‘Teddington Bellows are of highest quality 
stainless steel, flawlessly butt-welded to ensure 
perfect uniformity of wall for maximum durability. 
Normal production ranges from 1 inch to 7 feet 
diameters and larger sizes can be made. Let’s get together 
and solve your own particular expansion problems. 


a Teddington Bellows are produced in 


ce a. 
& 4) technical collaboration with the Solur 
4 Lerc raft Co. U.S.A. 





! A MARTHENSHIRE TEL: AMMANFORD 455 


TEDDINGTON AIRCRAFT CONTROLS LTD INDUSTRIAL BELLOWS DIVISION AMMANFO 





“CRAVEN” 5’ 0", 6’ 0" and 7’ 0" 
VERTICAL BORING & TURNING MILLS 


OF NEW DESIGN CAN NOW BE OFFERED 


e 


OT 


These machines are of heavy construction, each with a 30 h.p. 
constant-speed table driving motor and a twelve-speed gear 
box. Feed traverse to each saddle and its ram is by an 
independent variable-speed motor, and additional constant- 
speed motors are used for all quick traverse movements. 





Duplicate control stations give complete pushbutton 
operation of the main motor and full selection of the ram 
and saddle movements, including change-over from feed to 
quick traverse and vice versa, the various engagements being 
made by magnetic clutch operation. 





CRAVEN BROTHERS (MANCHESTER) LIMITED 


VAUXHALL WORKS - REDDISH - STOCKPORT : ENG. 
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PRESSURE VESSELS 
FRACTIONATING COLUMNS 


TANKS - GAS MAINS 
PRESS BENDS 12-48 





Approved by 3 


Lloyd’s Register of 


Shipping for class II 


welding -_” 


DESIGN, MANUFACTURE 





and SITE ERECTION 











Large plate stocks assure speedy deliveries 


| HUDDERSFIELD 


A Stress relieving service is also available. 


W. C. HOLMES & CO. LTD. HUDDERSFIELD, LONDON, BIRMINGHAM 
Telephones: Huddersfield 5280. London: Victoria 9971. Birmingham: Midland 6830 





€ 9380-1 
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BLENDING... 
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in the OIL INDUSTRY 


Variable and reversible delivery pumps of the Plenty type enable lines 


Shown above are three 200-ton per hour Plenty Variable and Reversible 
Delivery Pumps installed at the Bunkering Installation of BP Olie- 
Kompagniet A/S, Copenhagen. These pumps handle all grades of oil 
from Diesel to heavy bunker fuel and can easily and quickly be set to 
deliver any predetermined grade of fuel oil by the blending of light and 
heavy base stocks. They maintain accurate blend irrespective of tempera- 
ture, throughput or pressure head, without any elaborate or delicate 


apparatus. 


NEWBURY 


LENT 


to be purged or drained and transfer duties to be carried out with constant 
speed unidirectional prime movers, without elaborate changeover con- 
nections and valves. Plenty pumps are in use at the principal oil installa- 
tions throughout the world, and can be supplied with automatic controls 
of all kinds and with remote control. They are made in sizes from 60 g.p.h, 
to 750 tons per hour, and catalogues are available covering all their 


various uses in industry. 


Berks, England 


& SON Ltd. 


Plenty designs are registered and protected by world-wide patents 


MARINE STEAM ENGINES, STERN GEAR, PROPELLERS, 
MIXING MACHINES, FILTERS 
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HYDRAULIC PRESSES 
designed to suit your 


particular needs 





ENGINEER 






Illustrated are two modern Hydraulic Presses showing the flexibility of design and con- RHODES GILL 
struction in fabricated steel. &coLuD 


2. 25-ton general purpose Press with 
double table and special long stroke 
Cylinder and Ram 


1. 100-ton self-contained Press with ex- 
tended table and special die operating 
circuit for high-speed operation. 





212 WELLINGTON STREET, LEEDS, | 


Phone LEEDS 20104;5 
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 G£6.C'LIMPET LANTERN 
for Sive Kono sighting 





The lantern has been designed for side road lighting using 
two 60 watt Osram Tungsten Lamps or one 80 watt Osram 
Mercury MB/U or MBF/U Lamp. 


New features include :— 


Die-cast light alloy body arranged for 
wall mounting, thus dispensing with the 
necessity for columns and the obstruction 
they might cause in certain situations. 


Lamp operating gear, where necessary, 
housed within the body. 


Lantern enclosed by a diffusing opal 
“Perspex” bowl secured by a quick 
release toggle catch. 


*K All surfaces smooth for ease of cleaning. 


eALERTS ASEH kA A TOP AT CEE. PIO RE TNS RLM MAREE TIS 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, 


KINGSWAY, LONDON, W.C.2 
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The Telcomatic Knurled 
Engineers Stud is an entirely 
new development in the 
manufacture of studs. 
Patents are pending. Jt has 
led to a saving of one third 
of engineers stud costs. 

Write to our Information 
Department for full details, 
samples and estimates. 
MANUFACTURERS OF Studding, 
Studs, Allthreads, Tie Rods, 
Rolled Thread Screws, Cut 
Thread Screws, B.A. Turned 
Nuts, Whitworth and B.S.F. 
Screws and Nuts. 


TELCO LTD 





Newman Street, London, W.1 
elephone: MU Seum §701-4 
1-42 Ellis Street, Birmingham 1 
elephone: Midlands 7421-3 








MERCER 


THOMAS MERCER LTD 


ST. ALBANS ENGLAND 


! ALBANS S31} 
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MACHINING 


Optimetric‘S’ Type Facing Chuck 


=) 


component at 
Messrs. W. H. Tomlinson Ltd. 


il 


Kearns 


TYPE 


*OPTIMETRIC 
BORING MACHINE 


—almost a workshop in itself 


* OPTIMETRIC is the registered trade mark of 
Kearns system of optical measurement fitted as standard 


to all Kearns Horizontal Tool Room Boring Machines. 


H. W. KEARNS & CO LIMITED BROADHEATH near 


Model line boring hot brass press 
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QO 


OPERATIONS 


Snout and Line Boring — Auto- 

matic Surfacing — Face Milling 

— Turning — Drilling...all at 
one setting. 


UE 








SEND FOR 


CATALOGUE NS 





UANIICUAAA 
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MANCHESTER 
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The latest techniques 
in the rolling mill 





demand the 


latest techniques 
in roll making by 


FIRTH 
BROWN 


ALLOY STEELMAKERS - FORGEMASTERS 
STEEL FOUNDERS - HEAVY ENGINEERS 








THOS FIRTH & JOHN BROWN LIMITED ° SHEFFIELD . ENGLAND 
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exible Joints ndled.. 


A fight between two mustang stallions 

was quite a common sight on 

the American plains where wild 

~~ horses roamed in their 
thousands in the late 18th 
and the 19th century. 
















Of course, in the 20th century, when engineers want flexibility in the horse-power under their 


control they instinctively think of the hall-mark “SILENTBLOC” for 
FLEXIBLE COUPLINGS, FLEXIBLE BEARINGS & ANTI-VIBRATION MOUNTINGS. 


Collected over many years, there is a wealth of technical information at your disposal. When a 
project is on the drawing-board our technicians can be of most help to you... 


COME TO US AT THE DRAWING-BOARD STAGE 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY. 
weet Bae:2 &ex oe SUSSEX, Telephone: CRAWLEY 2100. 
Sa Subsidiary —The Andre Rubber Co. Ltd. 





TaSs/se 28 
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KE6 RAS, Single stage twin PE 2 RAS, Single stage, one cylinder, 
fully automatic compressor unit with 
0.5 hp motor with 1.42/cu. ft. 
horizontal air receiver 


cylinder compressor unit, working 
pressure 100 psi maximum with 7.5 
hp motor. 13.4/cu. ft. horizontal air 
receiver. This type includes pressure 
switch and unloading device. 








PT fe is aside s aan 








Complete small compressor range 
by Atlas Copco 





Small workshops or garages where the need for compressed air is limi- 
ted can find a small compressor which will suit their needs exactly in 
Atlas Copco’s complete range. Here are a few things they will power: 





Paint spraying—car hoisting—air for tyres—forced feed lubrication— 


sand blasting—metal and wood drilling—grinding—screwing and tapping 
—metal shearing—hoists—plug hole drilling—rivetting—engraving—- 


stone grinding and polishing—operating door openers, etc. 


A COMPLETE RANGE BY WORLD’S LEADING MANUFACTURERS 






LASUUOTDOARQORE ALANA {HERON 


How big is your shop? Atlas Copco’s compressor equipment is as complete for 
smaller air users as for larger operations. From fractional horsepower units up- 
wards, there is a versatile range of compressors and compressor units. Petrol and 
electric driven portables are available. All are fitted with either mechanical or 
electrical devices for maintaining working pressure without waste of power. All 
embody the many years of experience that have made Atlas Copco one of the 
world’s leading manufacturers of air compressors. 


A COMPLETE RANGE OF COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and stationary compressors, rock-drilling 
equipment, loaders, pneumatic tools and paint-spraying equipment. Sold and 
serviced by companies or agents in ninety countries throughout the world. 





Atlas KT 2 RGS, Two-stage fully automatic twin, 
PUTS COMPRESSED AIR TO WORK FOR THE WORLD cylinder compressor unit, working pressure 200 psi 
; , ~ , “rd ; 
Contact your local company or agent or write to Atlas Copco (Great Britain) Limited, with 2 hp motor with 6/cu. ft. vertical air receiver. 


Beresford Avenue, Wembley, Middlesex, or Atlas Copco AB, Stockholm 1, Sweden. 
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conveyed 
safely 


To convey safely care has to be taken; and with conveyor 
belting the right point at which care should be taken is 
at the design, development and manufacturing stages. 
After that it should take care of itself, the people who 
work with it and the load it carries. The unique research 
and manufacturing facilities of Rubber Improvement Ltd. 
make certain that Leonex P.V.C. Multiply Conveyor 
Belting is produced with such great care that long life, 
dependability and safety are ensured. 


LEONEX “ Green for Safety” P.V.C. Con- 


veyor Belting, standard quality (32 oz. duck) 
and super impact resistant quality (42 oz. L & & BE E X 


duck) 


RILON “Green for Safety” flexible and 
high tensile belting, incorporating high ten- * 
acity rayon. reen r 


LEONEX and RILON incorporate special 
P.V.C. MULTIPLY ANTI-STATIC FIRE-RESISTANT 


abrasion and tear resistant covers. 
ANOTHER FR Ie pL PRODUCT 


RUBBER IMPROVEMENT LIMITED 
Rilex Works - Wellingborough - Northants - Tel: Wellingborough 2218 
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IGGSt 


MANAGING . DIRECTOR DAVID C.Y. HIGGS. AMLEE 





os MARK 
BIRMINGHAM 6 ENGLAND 





Totally-enclosed Fan-cooled Motors 
To’ British Standard Dimensions 


ALL RATINGS EX STOCK @ COMPETITIVE PRICES 


Guaranteed for Ever 


AGENTS & BRANCHES COVER THE WORLD 
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AGRICULTURE 

AUTOMOTIVE INDUSTRIES 

EARTH MOVING - MACHINE TOOLS 
MEGHANIGAL HANDLING 

MARINE ENGINEERING - GAS INDUSTRY 







WHATEVER THE JOB 


THERE’S A 





FLEXIBLE PIPE 





TO CARRY IT THROUGH 


RE ee 
%. 7 Ul 
lend Py 
- a Be ; = 
\ genie 
Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes rite please to — 
DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE'S ROAD » COVENTRY » TELEPHONE: COVENTRY 64171 


sn/90 


Write please to 
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A 


GRIFFIN BRAND 


STEEL SHEETS 
* 





Light and Heavy industry are iti 4] 
i = 

Shons—cks Gabnate, “Ra Facing Competition : 

and Corrugated. 


* We make the widest steel sheets 
and have the largest general 


galvanising plant in Great Britain Of course you are — you always will be! 


You know you make a good product but do 
te -—*Metal Spraying by the most up- your potential customers know? 
to-date methods done in our 

works or ‘in situ’, 






If you use the service of Rowlinson-Broughton 
for technical publicity, then ALL your selling points 
will be put forward in a way to appeal to engineers, 
technologists and heads of industrial concerns. 















Metals deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 






This is a job for specialists and that is exactly 
what we at Rowlinson-Broughton are. 






Our clients include some of the foremost names 
in the country, but we do not insist on large 
appropriations—we are just as willing to serve 
a client with a few thousands to spend and 
give him the same service as we give 

to the largest firms in the land. 


179 WEST GEORGE STREET ROWLINSON - BROUGHTON 
GLASGOW, C.2. Specialists in Industrial Publicity 


Tel: CENtral 0442. Grams: “‘ CIVILITY Glasgow.’’ 





=) 
Smit 














ROYAL BUILDINGS - 2 MOSLEY STREET » MANCHESTER 2 > Tel CENtral 7816 (3 lines) 
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See what one man can load 
1 with a 


women | MARKER PORTABLE 
a Te BELT LOAGER 
| @Qad POWER-SCOOP 


Put a Power-scoop to work with a Parker Port- 
} able Belt Loader and speed up bulk handling, 

\ cut labour costs to the minimum. With 
the Power-scoop ene man can feed the 
loader to capacity, load 3 tons of coal in 
7 minutes! For shifting and loading bulk 
materials with maximum efficiency at 
minimum cost, investigate the possibilities 
of the Power-scoop. It is available for 
fitting to the Parker Loader or as an 
independent outfit. 


Lorry Loading tests carried 


out with a Power-scoop and 


eT a 
RES ERS 
























e e, 






R POWER-SCOOP. has a Loe 5 
mn by an electrically wae é of 
po Bey nay y maeee button on the 500% handle: sowered, 
seed wis —¥ gives a working available for use with any 


independent a bulk material moving. 


machine or for gen ; 
& PARKER PORTABLE BELT LOO ft. 
available with boom lengths of 20 ae vo 
T harge heights 8 ft. 3 in. or } eae 
Belt widths 16 in. or 20 in. Extras in ee 
oath boards, cleated belt, swivelling wheets 

a . 

and feed hopper. 


THE PARKE 






FREDERICK 


PARK a | 
LONDON: STAFFORD HOUSE, NORFOLK STREET, W.C.2 


LIMITED Depots at London, Cardiff, Sedgley (Staffs.) and Leeds 
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| WELDED STEEL PLATEWORK | 


in }” to 4” thick Mild Steel 


PRESSURE VESSELS 















CYCLONES | 
BEDPLATES | 
ANGLE & FLAT BAR RINGS | 
THAMES R®° BARKING, ESSEX | 


TELEPHONE: RiPpleway 3011-2 } 




























Made in ALL METALS, 
Our range of Weaving covers _all gracice 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD. and ARB. approved 


Please write for our Brochure, containing 
useful Technical information, 


PHIPP STREET 
LONDON £.C2 


RINGS 









BIRMINGHAM 
Scapa Works 
Langley Green 

Oldbury, Birmingham 

Tel: Broadwell 1611 





A METAL 


INDUSTRIES ee | 
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LIMITED 


SHEFFIELD LONDON 


Scapa House 
Park Royal Road 
London N.W.10 


Tel: Elgar 58/1 


MANCHESTER 


Frederick Road 
Pendleton 
Salford 6 


Tel : Pendleton 2481 


Stevenson Road 
Attercliffe 


Tel: Sheffield 41216 


Also at Newcastle, Bedford, Cardiff, Bow, Coventry etc. 


GROUP COMPAN Y 























GRANT & LIVINGSTON LTD. 
ILFORD HILL WORKS ILFORD 


ESSEX 





} 
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/ilustration shows ISIS drawing tabie 
machine. 


fitted with ISIS drafting 


ma The ee 
waning OFF 


ESES 


DRAFTING MACHINES 
& DRAWING TABLES 


ISIS Drafting Machines are now fitted 
with improved Protractor heads, the 
special features are fully explained 
in our ISIS catalogue, which will be gladly 
sent on request. The ISIS Drawing 
Tables are in complete balance at any 
height or inclination of the board. 


We are distributors of ARISTO slide rules of precision 


—— Drawing Instruments 
RIEFLER] = of Quality 
J. W. SMITH (COVENTRY) LTD. 
Drawing Office Supplies and Equipment 


36 & 41 QUEENS ROAD, COVENTRY 
Grams: ‘ISIS COVENTRY” Tel: COV. 62058-9 
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AU D | | Audco valves are recognised throughout 


Industry as the most reliable where 


a positive shut-off is important. 





A feature of the Audco valve design 
Ja eS is its unique pressurised lubrication system. 
This forms a continuous and dependable 
lubricant seal against leakage and 

prevents corrosion and erosion, resulting 
in longer service life and lower 


LUBRICANT SEALED maintenance costs. 


FOR A POSITIVE SHUT-OFF Over 40 years of specialising on this 


type of valve assures you of high 
quality, a wide range covering most 


applications and moderate price. 





Full particulars of the Audco range 


will be supplied on request. 








AUDLEY ENGINEERING CO., LTD... NEWPORT. SHROPSHIRSE 
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Your opportunity 
to try one 


The possibilities of improving your lifting 
facilities at moderate cost by the use of 
Morris electric chain hoists are boundless. 
Hang one of these hoists on a hand overhead 
crane, jib-crane, cat head, or overhead 
runway, and immediately, faster lifting with 
less effort is yours. The illustrations on the 
left may serve to stimulate your own ideas, 
and if you would like to try out some promis- 
ing application right now, we would be glad 
to send you a hoist on approval. 








Select a suitable type of hoist with the help 
of our folder Section 80/3 (which we will send 
you on request), let us know the capacity, 
electric current supply and the height of lift 
required, and you can decide promptly and 
on the spot whether your latest idea for 
speeding up a routine job of lifting is or is 
not a practical proposition. Our guess is 
that it will be ! 


Morris electric chain hoists are made in 
}-, 4- and 1-ton sizes, in the form of either 
pendant or push button control. There is 
also available a 2-ton electric chain block 
which is described in Section 74/3. Dual 
speed units in the electric chain hoist range 
can be supplied when required. 





Resident engineers available for consultation in 
London, Glasgow, Manchester, Birmingham, Leeds 
Sheffield, Newcastle, Cardiff, Bristol, Dundee, Liver- 
pool, Nottingham and Bury St. Edmunds 


Push Button 


Subsidiary Companies :— r 
The Herbert Morris Crane & Hoist Company Limited, contro ed 
Niagara Falls, Canada models are 


Herbert Morris (S.A.) (Pry.) Limited, Benoni, Transvaal, also available 
South Africa ° 
Herbert Morris (Australia) Pry. Limiced, Sydney, 


N.S.W., Australia. 




















HERBERT MORRIS LTD P.O. Box 7 LOUGHBOROUGH ENGLAND. 





TELEPHONE LOUGHBOROUGH 3123 
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OSCILLOGRAPH 


Te OVER TRA “Oe MINGOGRAPH 2 3 0) B 


& A revolution in Oscillographs 











































































































The Mingograph 230B permits direct 
recordings to be obtained of approximately 
ten times greater frequency range than has 
previously been possible. It is an outstanding 


e 


industrial measuring instruments, 


: SIEREX LIMITED 


* 241 Tottenham Court Road, London, W.1. 
Telephone No. Langham 2464 





* LEX, piLiTy 


In the countless applications involving transmission of fluid under 
pressure and temperature there is a component to suit every type 
of installation. A complete range of flexible metallic tubing and 
bellows in many metals and alloys, with unions, is at your service. 






BOA Stainless Steel 
Super-Metalflex 
Tubing all-metal 


corrugated type 

combining light 

weight and optimum 

flexibility with non- 

ay, corrosive properties 
This versatile product 

is used extensively 

in modern aircraft 

y for fuel, lubrication, 
ignition harness, and 

all services, where 
reliability is of first 
consideration. 





DERBY WORKS ~- VALE ROAD ~- LONDON, N.4 
Tele: STAMFORD HILL 6696. Grams: METALPLEX, EASPHONE, LONDON. 








S 


TUBING COMPANY L7p.. 
Makers of Reliable Flexible Metallic Components for over half a century 
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SUSPENSION 
MAGNETS 
CLUTCHES 
MAGNETIC PULLEYS 
“in DRUMS 
OVERBAND SEPARATORS = PERMANENT MAGNETS 
ELECTROMAGNETS L!°. 
—_—" TELEGRAMS 
Chathatss, Boxmag Works, Bond St., Birmingham, 19. Jeo am 























The COSSENTINE BOLT & ENGINEERING 


THE PLATT, PUTNEY, S.W.15 © Sitsc: Sotesmne! wr. vonoow C0, LTD. 




















ENGINEER 





MOBILE GANTRY 





May 9, 1958 














1-2- 3 tons capacity ..or to your requirements. 


*Just the job’ Gantry 
with either an Electric 
or Chain Block. Loads 
weighing up to 3 tons 
handled safely, easily 


and quickly. 
Heights up to 18’ 
maximum. 
Highly suitable for 


EXPORT. 


Please send for 


fully descriptive 


literature to Dept. E. 







*Phone: 5971/4 


ment. 


LLENS © 


SPENCER BRIDGE WORKS 


NORTHAMPTON 


















POWER TRANSMISSION— 
through the medium of 
FLEXIBLE 
FABRIC 
COUPLING 
DISCS 





* Are easily assembled. 
Give extreme torsional flexibility. 
% Absorb irregularities in load variations. 
%* Axial and parallel misalignments are corrected. 


ESTABLISHED 1895 


HERMETIC pypReER co [7 


Hermetic Works, Ryland Street, BIRMINGHAM, 16 


"Phone : EDGbsston 0983/4 Telegrams : ‘Hermetic Birmingham. 








ORS, WASHERS FOR 
SAND AND GRAVEL. 








PERFORATED METALS 


For all Purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 
SPECIALISTS IN ROTARY rs 


ELEVATORS, 





HAYLE 











CORNWALL 




















. 
















BAYTHORNE HOUSE, GORDON 





4 


The analysis of COAL is our first consider- 
ation, as in many industries it is the chief 
item of expense. Consult us for analysis 
of MINERALS, 
METALS, ALLOYS, WATER, Etc. 


WEST HAM TESTING LABORATORY... 


STREET, PLAISTOW, LONDON, E.13 





boy —__— 


LABORATORY 


ANALYSIS 


ORES, 





TRL 
pewre 

















Illustration shows simple 
dismantling and compact- 
ness for storage or ship- 





OiLs, 
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DAVID BROWN 























RATIO GEAR UNITS 





RADICON 
HELICAL/WORM REDUCERS 


A ‘RADICON’ PLUS! This new range, comprising 
a helical gear first reduction unit coupled to a 
standard single reduction RADICON, offers a choice 
of ratios from 80:1 to 250:1 in a comprehensive 
range of types and sizes covering most industrial 


requirements. 


There is a choice of four input shaft positions 
which, with the two slow speed shaft positions, 
give a total of eight handing arrangements with 
all the advantages of right-angle drives. 


Compact, rigid and easy to install, these units 
are ideal for dealing with high torques experienced 
at the low operating speeds for which they are 


designed. 


Full details are given in 


Publication E387.105/d 





THE 
SRHV DAVID BROWN 
EIGHT DIFFERENT CORPORATION (SALES) LIMITED 
SHAFT HANDING ARRANGEMENTS RADICON DIVISION 
TO EACH UNIT ° PARK WORKS - HUDDERSFIELD 





WE CORDIALLY INVITE YOU TO VISIT US ON STAND No. 68, MECHANICAL HANDLING EXHIBITION, EARLS COURT, LONDON, 
MAY 7th—I!7th. 











46 THE ENGINEER May 9, 1958 
Here we've put another Wiseman gear unit 


Designers—bless their happy hearts! like to think in terms 


MECHANICAL 
HANDLING 
EXHIBITION 


of high efficiency and whenever possible put something 


+h? . 
like this ih meaning “‘ here we must 


a have a Wiseman totally enclosed gear unit” 





Thus are many tricky power 





transmission problems solved. 


Should things get out of hand we can 


b always ask Wiseman to send 





someone along who is 


well up in these matters. 





























/ ALFRED WISEMAN & CO. LTD. 


GLOVER STREET, BIRMINGHAM 9 


BROTHERS 


London Office : Carlisle House, 8, Southampton Row, W.C.|. 
Telephone: HOLborn 7127 


see the job throug 
@ 


Installation of bath 
18’°O0" x70 7’ 6” 
deep for oil firing. 


















Starting up with 30% 
virgin zinc and 70°, 
molten zinc pumped 
from existing bath. 


Yes, Thompson Brothers do the complete job comprising 

design the building and erection of galvanizing plant and 

ancillary equipment, starting-up and preparation for produc- 

tion. Their specialist engineers render advice and practical Completed galee- 
help at all stages ; nizing furnace 
of construction and ‘ £: showing ‘specimen 
operation. Designs after dipping. 
provide for heating by 
gas, electricity, oil or 








coal. If you have 

plans for installing 

palve 4 lant, ; ; 
galvanizing P ih senape testes 


Thompson Bros. will comprising 2~10,000 
be pleased to put gal. storage tanks, hea- 
them into reality. ter, filters and pump. 4 SO. eee . 

THOMPSON ao HERS (BILSTON) LTD., BRADLEY ENGINEERING WORKS, BILSTON, STAFFORDSHIRE Telephone: Bilston 41264-8 


London Office: 17 Surrey Street, Strand, London, W.C.2. Telephone: Covent Garden 1701 Telegrams: Thompbros, Bilston 


in GAL VANIZING PLANTS 


You are cordially invited to view our exhibits on Stand No. 6 (Row H.) Grand Hall at the CHEMICAL PLANT EXHIBITION, which is to be held at Olympia. (June |8th - 28th.) 
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From Africa= te # 

Australia to the Americas 
Pie Sal, you will find examples of 
ernie Cleveland engineering skill 


pipework installation, 
repetition runs 
or one-off jobs, AN INVITATION Our services are always available in design, 
our equipment 
and specialised experience 
can satisfy your requirements. 














in detailing, and in the costing and construction of all types of structures. 


— — 


| CHEMICALE Our engineers are ready 
Se to advise you 
pent without obligation. 


OLYMPIA -oroo" 18-28 JUNE 1958 


CONTRACTORS, BUILDERS OF BRIDGES 
AND CIVIL ENGINEERS 

THE CLEVELAND BRIDGE & ENGINEERING CO. LTD. DARLINGTON, 

SOUTHDOWN WORKS - POINT PLEASANT - LONDON - S.W.18. 


Broadway sh/o 











AAA NAAAAAAAAAGAA Ef 
DREDGING PLANT Bircriions "ins 


Capabilities. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, 
BUCKET DREDGERS, GOLD & TIN RECOVERY DREDGERS, FLOATING CRANES 








Hopper Barges 

Screw Steamers’ 

Side and Stern 

Paddle Wheel 

Steamers, Tugs, 
etc. 


New Buckets, 
Links, Pins, 
Gearing etc., 
supplied for 





existing 
d oil-fired Steam Dipper Dredger, built for the Greek Dg weecgpace Output 255 cubic yards of Dredgers. 
coutles end boulders oar hour dumped to a radius of feet and a clear height of {30 feet. 
Phone : Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add.: “Phenix Paisley.” 


London Agents: Messrs Nye & Menzies, Ltd., Capel House, 62, New Broad Street, E.C.2. Phone London Wall 4846 





Crane Steamer M.O.W.T.8 built for Ministry of War Transport. Dimensions : 
173 feet by 57 feet by !2 feet 6 inches. Load : @ tons at 80 feet radius. 
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“{ NON-COLLAPSIBLE PIPE LININGS a 
g Examples of another of the many uses for “ 
¥ 


. REFRACTORY CONTRETE__¢ 











A battery of refractory-concrete-lined 
ascension pipes in service. 


Refractory Concrete-lined Goose necks in position 

on blast furnace from bustle pipe to tuyere 

Not only because of its great economy and ease of 

placing, but, being completely non-spalling and highly 

resistant to scour, it forms a really lasting non- 

collapsible rigid lining for foul mains, ascension pipes, 
bustle pipes and similar hard duty applications. 


REFRACTORY AND INSULATING CONCRETE 
We will gladly forward on request a list of suppliers of 
crushed firebrick and other refractory and insulating 
aggregates, and of manufacturers of ready-prepared 
castable mixes incorporating CIMENT FONDU, 
to which only water need be added to make 
REFRACTORY CONCRETE. 





Coke oven ascension pipes showing 
Refractory Concrete lining. 


REFRACTORY CONCRETE (al IMENT. The Coment: for Industry 


the adaptable Refractory material made FOR SPEED : STRENGTH 
with crushed firebrick and CIMENT FONDU RESISTANCE - REFRACTORINESS 











Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73 BROOK STREET, LONDON, W.1 Telephone MAYfair 8546 i 
You are invited to write for further details and photographic examples AP 3-1248 
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MEN 


who work at 


PRESSURE 


\\\ \ a 
~ 4A _ A question 
“*/ thatis sure 
to be asked- 


Is iT MAJOR 
EQUIPPED? 


It’s one of the first questions buyers of 
industrial equipment ask. For they know 
the Major Industrial Equipment Unit 
possesses all the qualities they seek — 

















~~ é \ , : 





IN unrivalled reliability, the ability to 

4 \ increase output economically, and the 

. \ \\ \S ability to maintain that output in the 
\\ AS | most difficult conditions. They know the 
\ Yy enormous benefits of standardisation, 
wy and of being able to use the world- 

SN famous service and spare parts supply 


for their industrial equipment as well as 
for their Thames Trucks and Fordson 
Industrial Tractors. There are big bene- 
fits, too, for the manufacturer who fits 
these Ford-built units. For full details 
ring Dominion 3000 today. 


WOO 
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Major Industrial Equipment Units are available in 4 basic 
combinations :— 

1 Engine + transmission 

2 Engine + transmission + hydraulics 

3 Engine + transmission + hydraulics + steering 

4 Engine + transmission + hydraulics + steering + front axle. 


. . » know the value of 


reliable and accurate Other combinations can include Rear Power Take Off, 2-speed 


Belt Pulley, alternative clutch and gear housings, etc. In all, over z 
V A : V Ee = 100 standard combinations. ~ 


SS ae 





Automatic plate and disc ! ENGINE DETAILS | Diesel Petrol =f 
valves are our particular i is j 
© concern. It’s astonishing : : 

how many different ver- CUBIC CAPACITY 3.61 litres 3.26 litres 
sions of these vital compon- i : i 

ents we have produced in COMPRESSION RATIO 16:1 5.5:1 
the last seventy years. | I 
Our experience is unique I - i 
—and is at your service. | BRAKE HORSE POWER | 
| AT: 1200 RPM 34.0 34.0 | 
Your valve problems are our business | 1400 RPM bane | 
1 1600 RPM 44.0 42.0 | 


EE 





All enquiries to :— 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION QR, 
THE FORD MOTOR COMPANY LTD DAGENHAM ESSEX Tel:Dominion 3000 <2 


Up ae aire WISE BUYERS INSIST 


ON MAJOR PowWER 
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The Engineer 


BUYERS 
GUIDE 


1958 








Now Available 





CONTENTS | 
Associations, Institutions and | 
Societies connected with the | 
Engincering Industry. 


Address Section. | 
U.K. Agents for Foreign Firms. | 


Trade Names. 


Buyers Guide. 


32,000 Suppliers’ entries under | 


2,300 product headings. 


Forthcoming Engineering & 
Industrial Exhibitions. 


One free copy has been sent to every 
postal subscriber to ‘THE ENGI- 
NEER ' and every regular reader who 
buys his copy from a newsagent. 


A copy has also been sent to each 
advertiser in ‘THE ENGINEER’ and 
the BUYERS GUIDE itself. 


Additional copies obtainable at 
7/6 each (plus postage 1/9) 
from :— 


The Manager— 
THE ENGINEER 


28, ESSEX STREET, STRAND, 
LONDON, W.C.2 
CENtral 6565 
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ANOTHER WORKS 
STANDARDISING 
ON URS FED 
LATHES 






Sandall Precision Co. Ltd, are now 
using nine WM70 Junior Lathes, and 
state — “Our factory was first 
equipped with four of your machines 
on |7th December, 1954, and owing 
to the low maintenance cost we 
decided to procure further machines 
which were delivered to this factory 
as follows: — one on the 12th July, 
1955 and four on the 2lst October, 
1955, since which time they have 
given complete satisfaction”’. 





SANDALL PRECISION CO. LTD 
BLETCHLEY 


WAKEFIELD ROAD 
BRIGHOUSE YORKS 


BRIGHOUSE 627 (3 LINES) 
OODHOUSE BRIGHOUSE” 


WOODHOUSE & MITCHELL 


PHONE :~ 
GRAMS: — *W 


wm 2s 





| okey: ¢-=3 Com 


Yoh oo Comm OF- 4 ofS 4-53) 


LOW COST — PROMPT DELIVERY 


Taylor Stoker Company Ltd 
5.000 LB. STARTING PULL 5 H.P. MOTOR INCLUDED 


189/19! Drummond St, Euston, London, N.W.! 
PULLS 100 TONS OF WAGGONS SAFELY, ECONOMICALLY 


Tel: EUSton 4102, 4103 & 4143 
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Seedy Mill Pumping Station of the South 
Staffordshire Waterworks Company. 
R. A. Robertson, Esq., B.Sc., M.1.C.E., Engineer-in-Chief. 
The illustration shows seven of the fourteen 


Sulzer Centrifugal Pumping Sets installed at 
this station. 


PUMPS FOR WATER SUPPLY §& 





THERE IS A SULZER PUMP FOR EVERY PURPOSE 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON. W.C.4: : 


f" FO Tinie A ! [ r fs / , r , - ~ 
(INCORPORATING HATHORN, DAVEY & OMPA| em ty eS ¥ 





SULZER BROTHERS LIMITED HAVE OFFICES AT:— WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO - RIO DE JANEIRO ~ BUENOS AIRES - VIENNA - KOBE. 
Representatives at > BRUSSELS - MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA - BOMBAY - KARACHI 
COLOMBO - SINGAPORE - BANGKOK - RANGOON - SAIGON - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS - SANTIAGO (CHILE) - LIMA - LA PAZ - SYDI IEY - MELBOURNE - WELLINGTON 
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water cooled 
A.C. motors 


\ When normal air cooling of A.C. 
motors is impractical or un- 
suitable, Harland recommend 

| their totally enclosed machines 

which are so designed that the 
cooling air has no contact with 
| the outside atmosphere. The 
cooling radiators are built in- 
tegrally with the stator frame 
and this construction assures 
almost complete absence of 
| normal machine noise and also 
suits those many applications 
where silent operation is of 
particular importance. 

The range of Harland water- 
cooled motors commences at 
about 400 b.p. and extends to 
outputs of 7,500 h.p. for prac- 


tically all normal speeds. 


HARLAND. 


water cooled motors 
THE HARLAND ENGINEERING CO. LTD. ALLOA, SCOTLAND 


London and Export Sales Office: Harland House, 20 Park Street, W.1 


Branches in BRISTOL, GLASGOW, LEEDS, NEWCASTLE, NOTTINGHAM, TIMPERLEY (CHESHIRE), WOLVERHAMPTON & OVERSEAS 





P.174.B.330/2 
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Tomorrow’s problems were solved yesterday 


Air Filter 
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PIONEERS OF SCIENTIFIC FILTRATION 


THE ENGINEER 


pages 


Atomic energy, rapidly being harnessed to 
man’s peaceful needs, will, in the foreseeable 
future, power large ocean-going liners. 

This exciting development brings a challenge 
to many branches of engineering — among 


them filtration. 


The history of Vokes has shown that with 
their vast background of experience and 


the inherent correctness of their filtration 


Vokes (Canada) Ltd., Toronto 





principles, they have always been able to 
provide an immediate solution to any filtra- 
tion problem. A Vokes filter was ready and 
waiting for the first-ever gas turbine aero 
engine . . . Vokes filters were immediately 
available for special requirements in the 
first-ever atomic plant. In this—as in all the 
developments to come—Vokes have solved 
tomorrow’s problems by the experience and 


foresight of all their yesterdays. 


VOKES LIMITED - GUILDFORD - SURREY 


LONDON OFFICE: 123 VICTORIA STREET, WESTMINSTER, S.W.1 


Vokes Australia Pty. Ltd., Sydney 


Represented throughout the World 
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THE POWER Pp TROLEUM co. LTD. pleased to advise on your lubrication 


smoothing 


if 
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Quality control 





for better protection is... 


the way 
to higher 
production 





Checking cylinder bore on® 
a special test engine for 
lubricants at the BP 
Research Station 







Distributors 
Our Technical Department will be 


fice: 76/86 STRANC _ONDON W.C.2 (Brenches end Depots throughout the country requirements and problems 
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Wonders of the World 


ADRIAN, Roman Emperor, built this mauso- 

leum for himself and his successors over 
1800 years ago. Originally it was encrusted 
with magnificent marble and the circular wall 
was crowned by a cone of earth planted with 
Hadrian also built the bridge which 
The mausoleum 


trees. 
jives access to the tomb. 
eventually became the medieval citadel of 
Rome and is now known as the Castle of 
San Angelo. 

The Wonders of the Modern World will be 
chronicled by posterity and will reveal the 
indispensable contribution of steel tubes to 
these achievements. 






TUBE WORKS L'» | 





For Steel Tubes and Steel Tube Fabrication 


HEAD OFFICE: GREAT BRIDGE - TIPTON - STAFFORDSHIRB 
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CUMMINS DIESELS 
Built in Britain 





THE FINEST ENGINE 
WITH THE 
FINEST SERVICE 







CUMMINS DIESEL SALES & SERVICE 
LTD. operate a nation-wide servicing scheme to keep British 
and American built CUMMINS engines in peak condition 
always. Unrivalled facilities exist for rebuilding to maker's 
standards, together with a speedy field service covering all 
repairs from minor adjustments to replacement with new or 


service-exchange units. 


CUMMINS diesel 
Great Britain, range from 150-335 B.H.P. 


engines are made in 


CUMMINS | gives you the BIG plus MORE PROFIT 


CUMMINS DIESEL 
SALES & SERVICE 


25 BERKELEY SQUARE, LONDON, W.! 


Telephone: MAY fair 9099 


LTD 


SPARES AND SERVICE 
HUNSBURY WORKS, NORTHAMPTON 


Telephone - Northampton 5262 


* Trade Mark of Cummins Engine Company, Inc 
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Internationally Recognised 


ERMETO fittings are the internationally recognised means of coupling high 





pressure pipe lines, Enormous numbers are in use throughout the world. 
The joints are manufactured in seven different countries: the United States 
of America, France, Germany, Sweden, Holland, Spain, and—last but not 
least—Great Britain. 

In this country the British Ermeto Corporation manufactures a range of 
fittings unequalled by any other country. And the parts are regularly sup- 
plied in mild steel, stainless steel, brass, bronze and aluminium for all pipe 


sizes, standard and non-standard, up to 2” o.d. 


A wide range of valves is also available. 


Catalogues on request. 


BRITISH ERMETO CORPORATION LTD 
Beacon Works, Hargrave Road, Maidenhead 


Telephone: Maidenhead 2271-4 


vaives and couplings 
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DIESEL-ELECTRIC LOCOMOTIVES 


FOR INDIA’S STEEL INDUSTRY 
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Sketch of one of the ten 3l-togl 

hunting locomotives (Mechanical parts = S 

by the Yorkshire Engine Company. === 
_— 


Diesel ¢ ngine by Rolls-Royce 


British Thomson-Houston, as a constituent Company 
of the Indian Steelworks Construction Company 
(ISCON), has in hand orders for a total of 23 diesel- 
electric locomotives for use in the Government of 
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An aartist’s impression of one of the 
thirteen 72-ton locomotives (Mechanical 
parts by Robert Stephenson & Hawthorns 
Ltd. Diesel engines by Rolls-Royce). 
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India’s Durgapur Steelworks. The electrical equip- 
ment of the thirteen 72-ton Bo-Bo units and ten 
31-ton 0-4-0 units will be of BTH design and 
construction throughout. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED + RUGBY 


ENGLAND 


an A.E.1. Company A 5171 
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Rustless, resistant to corrosion and stronger 

and tougher than mild steel, these castings 

are supplied in normal grade, and “H” 
and “S” grades, with slight modifications to suit 
particular applications. 


@ GREAT RESISTANCE TO WEAR AND ABRASION by, w 


NYY A 
@ HIGH STRENGTH AT ELEVATED TEMPERATURES Ww V4 
@ HEAT RESISTING 


"PROMPT DELIVERIES Voctialidld tw the cadling 
CHARLES CARR LTD © | OP MW FERROUS rattle 


Incorporating THE NON-FERREOUS CASTING CO. (B’HAM) LTD. 
GROVE LANE, SMETHWICK 40 B’HAM. SMETHWICK 1231/2/3. LONDON OFFICE: 










Se 






19, GT. WINCHESTER STREET, E.C.2. LONDON WALL 6714/5 








' "  SSEE|E| CTA. WWW’. 


British Kedevalk 


Specialists in complete design and manufacture of all types of standard 





and special purpose resistance welding equipment from | KVA to 
1500 KVA or greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in the automobile, 


aircraft, steel, drum and wire industries and all branches of engineering. 


British Federal 50 KVA 
Portable Welding —_— 
wr . ' ‘ pe rm ment with cantilever 
@ Special Purpose Jigs and Fixtures. a mien ae 
control box adjacent 
with cover removed, 





@ Press Tools and Dies. 
@ Electronic Controls. 


@ Tube Mills. 





@ Cycle Rim Forming and Welding Equipment. 


| BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
LEADERS IN RESISTANCE WELDING | CASTLE MILL WORKS, DUDLEY, WORCS. 
| i TELEPHONE DUDLEY 3114 
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“AGAIN and AGAIN lA GAIN 
SPIRATUBE... 


. is proving industry’s most versatile ducting. Light, 
Tough, Flexible, Retractable, Spiratube can be installed quickly 
and easily. It won’t kink or buckle and can take 180° bends with 
ease. Economical too, because it can be dismantled and used 
many times. For fumes, dust, light materials, abrasives and 
scores of other applications SPIRATUBE is a standard specifi- 
cation. Clip this advertisement, pin it to your letterhead and send 
it to us. By return you will receive a fully illustrated brochure 
which tells you what Spiratube will do. 
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SPIRATUBER” 


FLEXIBLE DUCTING LIMITED 
103 SHUNA STREET, MARYHILL, GLASGOW. NW. 


Telephone: MARyhill 3729. Telegrams: FLEXIDUCT, GLASGOW. N.W, 
An associate company of Georae Maclellan & Co. Ltd., Established 1870. 














PUMPS & MOTORS 


Three Mather & Platt high-speed 
Plurovane pumps working in conjunction 
with air-pressurised hydraulic accumula- 
tors in a large steel works. Each pump 
is capable of dealing with 300 g.p.m., 
835 p.s.i., and is driven by a Mather & 
Platt drip-proof squirrel-cage induction 
motor, rated at 275 b.h.p., 2750v., 2930 
r.p.m., direct-on started with a low 
starting current. The sets are arranged 
for automatic operation. 





Mather & Platt | 


LIMITED 





PARK WORKS - MANCHESTER, 10 
Telephone: COLlyhurst 2321 
Telegrams: Mather, Manchester 
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For more oulpul 
HUDSON 
MINE CARS 


BUILT IN ALL SIZES AND DESIGNED TO MEET 
CUSTOMERS’ NEEDS 
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ROBERT HUDSON LTD. = 


RALETRUX HOUSE, MEADOW LANE, LEEDS, 11 
Telephone : 20004 Telegroms : Raletrux, Leeds. LIGHT RAILWAY MATERIALS 


London Office: Locomotive House, 30/34 Buckingham Gate, S.W.! 
Telephone : ABBEY 7127 Telegrams : RALETRUX SOWEST 


WORKS AT LEEDS, BENON!I (NR JOHANNESBURG) DURBAN AND CALCUTTA 
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DISHED & FLANGED 
VESSEL ENDS 
BOILERS - LOCO 
FIREBOXES and all 
PRESSURE VESSELS 
Riveted or Welded 

® 


WELDED and FLANGED 
WORK A SPECIALITY 


ABBOTT & CO. 


Newark 


LIMITED 


ABBOTT BOILER WORKS 
NEWARK: NOTTS-ENGLAND 
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The welded form of steel construction enables considerable economies to be effected in the amount of steel required. 


It has been used for designs in advance of their time as shewn by the Solarium illustrated, which was the first 


all-welded public building to be constructed in this country. Welded steelwork is ideal for the contemporary style. 


y 


BRAITHWAITE & CO. 


ENGINEERS LIMITED 


Bridge and Constructional Engineers 


LONDON OFFICE: DORLAND HOUSE + REGENTSTREET «© LONDONSWIH TELEPHONE: WHITEHALL 3993 








SPINNING our speciatity 


(HYDRAULIC AND FLOW TURNING) up to 7ft. 6in. dia. 
GENERAL SHEET METAL WORK 


POWER PRESSWORK . 
ARC & OXY- ACETYLENE WELDING 
DEEP DRAWN PRESSINGS 


SHAWE METAL SPINNING Deters 


Swinton Street, King’s Cross, London, W.C.!. 
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f Ingenuity 

in 

#3 Riverside Quay 

; and 

Ai Albert Dock 
reconstruction 
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This unusual application of Bailey bridging, as a cantilever pile 
frame for off-shore dockside piling, is typical of Monk’s flexible 
approach to all constructional work. No problem is too great 
and Monk always produce an economical answer. 
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Chief Docks Engineer: G. D. Lloyd, M.LC.E., 


z Consulting Engineers : Sir Bruce White, Wolfe Barry & Partners, 
cS} 
~ 
3 
= 
3 
the name British Industry builds on 
5 A. MONK & COMPANY LTD. 
= 
2 Head Office : Padgate, Warrington. Tel. Warrington 31288. 
= London Office : 75 Victoria Street, S.W.1. Tel. Abbey 2651. 
s Offices at : Stamford, Hull and Middlesbrough. 


CIVIL ENGINEERING, BUILDING & REINFORCED CONCRETE CONTRACTORS 
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AC E-GRIDLEY but on the 
MULTI- SPINDLE A subject of 
BAR & CH CKING SMALL 
TOOLS 
a visit 
These machines can be operated at 
the highest speeds and fastest to the 
feeds that modern cutting alloys GAUGE & 
can withstand, resulting in high TOOL EX- 
Output, at low cost, with constant HIBITION* 
accuracy. —gnd to 
BAR MACHINES : 2} in. and B.S.A. 
* 9 . = 'e = in. TOOLS 
spindle), 1% in. (8 spindle). i - “ 
CHUCKING MACHINE : STAN lis 
6 in. (6 spindle). on 
particular 
a ae would be 
A well worth 
{ i\ your while 
8.$-4 in Great Britain: 
ee BURTON GRIFFITHS & CO. LTD aie 
Pe Pees SIMS EO -CITTS. GCGASEN, SIQMINGHAN 33 MAY 1221 
BIRMINGHAM . ENGLAND fe: sTECHFORD 307! 











Ask for ¢ 
he Scrap Manager: 


SHEFFIE]_ p Tel: 26311 
LONDON Tel: Alb 
BARROW Tel: 275 
BIRMINGHA 
BRISTOL Tel: €532 
— FERRY Tel: 3166 
AYS (Essex) Tel: Grays Thur 
INVERKEITHING Tel: 460 
LI VERPOOL Tel : Bootle 3885 
MANCHESTER Tel : 
MIDDLESBROUGH 
MILFORD HAVEN 
PRESTON Tel : 86285 
RINGWoop (Hants) Tel: g8y 
WISHAW Tel: 26 


ert Dock 2841 


: Victoria 2954 
53 


Tock 2237 


Blackfriars 6 348 


Tel: 76 
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COLLABORATION FOR NUCLEAR POWER 


On page 709 of this issue we refer briefly to the signing 
of a long-term agreement for collaboration between the 
Nuclear Power Plant Company, Ltd. (N.P.P.C.) and 
A.G.1.P. Nucleare. It is understood that the first fruit 
of this agreement will be a contract to build a single- 
reactor 200MW nuclear power station near Latina, 
about 40 miles south of Rome, and that building work 
is likely to be started before the end of next month. 
Engineers will readily visualise all that is implied by the 
word “collaboration ”’ in the engineering of a project 
such as this. The overall design is being done by the 
N.P.P.C., with the help of A.G.I.P. technicians to fill in 
the details in accordance with Italian practice, standards 
and regulations. The civil engineering and structural 
work will be undertaken by A.G.I.P. The main items of 
plant, including the reactor and its varied ancillary equip- 
ments, together with boiler elements and _ turbo- 
generators, are to be supplied by the N.P.P.C. group. To 
prepare the ground for this project there has been 
an exchange of teams of engineers between the two 
groups, with men from the N.P.P.C. acting as consultants, 
advisers and mentors to their Italian colleagues in the 
A.G.I.P. headquarters in Milan. Similarly Italian tech- 
nicians have been at work in the Knutsford offices of the 
British consortium, learning the new techniques, and the 
application of older techniques, involved in building and 
operating a nuclear power station. At the same time 
A.G.1.P. Nucleare has established in Italy a new labora- 
tory for applied research, whereby Italian technologists 
can gain valuable experience while carrying out ad hoc 
investigations as well as longer term studies which may 
be of mutual benefit to the two groups of firms. 

Clearly the real significance of the recent agreement is 
not merely that the two consortia intend jointly to build 
a 200MW nuclear power station, important though that 
is. What matters is the declared intention of long-term 
collaboration and the practical steps that are being taken 
to make that collaboration close and effective. As far as 
the N.P.P.C. is concerned the potential benefits are self 
evident. For this consortium, like the others in Great 
Britain, must make determined efforts to earn some 
return on the very heavy expenditure already incurred in 
nuclear engineering development work. This they can 
do either by building overseas complete nuclear power 
stations, or by supplying components, designs, or ‘‘ know- 
how,” bearing in mind that the market for the first alter- 
native is limited. Many of the potential customers are 
in countries which have some industrial background, are 
short of conventional sources of power and, naturally, 
want to learn to design and build stations using nuclear 
fuels. Sooner or later, with or without the help of Great 
Britain, these countries will acquire the necessary know- 
ledge and experience to do the bulk of the work them- 
selves. In such circumstances collaboration from the 


outset has much to commend it. What does it mean in 
commercial terms applied to the proposed 200MW 


station near Latina ? Let us suppose that the total cost 
will be of the order of £20,000,000. Then, as Sir Claude 
Gibb suggested at a recent press conference in London, 
rather more than half that sum (representing mainly the 
civil engineering work) would be spent in Italy, while 
the rest (representing the more advanced plant and 
““know-how ”) would accrue to the N.P.P.C. In later 
projects arising from the long term agreement, as the 
Italians gained experience the proportions of the sums to 
be spent in Italy and Great Britain would, of course, 
vary, but the British manufacturers might be expected to 
contribute the more specialised work. In any event the 
co-operative agreement between the N.P.P.C. and A.G.LP. 
should not be assessed on a narrow commercial basis. 
In the long term it should enable both participants to 
make economical use of technological manpower and 
both should benefit since the dissemination of knowledge 
is never a one-way process. The agreement, in fact, may 
well serve as a pattern for Great Britain’s contribution 
to the development of nuclear power overseas. 


INSTITUTE OF METALS GOLDEN JUBILEE 


The Institute of Metals is celebrating its Golden Jubilee 
this year; and amongst the celebrations have been a 
reception at Fishmongers Hall in the City of London 
and a Golden Jubilee banquet held on Thursday, May 1, 
at Grosvenor House. On that latter occasion Lord 
Tedder, the President of the Institute, voiced an opinion 
widely held by service-men—and by others—that the 
pressure on science to solve defence problems speeds up 
and benefits engineering advance in general. He referred, 
in providing examples, to the development of jet engines 
and of the atom bomb and to the “lead” held by 
American aircraft, as a consequence of military research 
effort in the U.S.A., suggesting that without the military 
effort civilian developments would have been less fast. 
But, for ourselves, we have never felt as confident upon the 
point as are service-men. Doubt obtrudes. For example, 
the needs of defence, before and during the war, led to 
the concentration of research effort upon the Whittle 
centrifugal compressor gas turbine engine. But post-war 
engines for the most part are fitted with axial flow com- 
pressors and work upon the development of such 
compressors might well have gone forward more rapidly 
had the defence mind (quite rightly for defence purposes) 
not found it more immediately profitable to encourage 
Whittle’s work. Then, again, the needs for defence 
triggered off the immense expenditure which led, through 
the development of atom bombs, to the construction of 
nuclear power stations. But it appears seriously to have 
delayed the prosecution of researches that have led up to 
the building of ““ ZETA.” The future may very possibly 
show that the generation of power through the fusion 
atomic process is economically (and in other ways) 
preferable to its generation by the fission of heavy atoms 
and therefore that the world would have better benefited 
if effort had been concentrated on the “ ZETA ”’ develop- 
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ment in the first place. Finally, in referring to the “ lead” 
held by American aircraft, Lord Tedder must surely have 
been thinking only of military machines. For in 
civilian aircraft it is this country that appears to lead at 
present. Had it not been for diversion of effort to develop 
predominantly military aircraft it is conceivable that 
Britain’s lead might have been even more marked for 
civilian aircraft ! 

The truth is that advances in civilian engineering practice 
arise only as a by-product of service researches. The ends 
that service-men are seeking are largely destructive, as in 
the development of rockets, bombs, guns and tanks ; 
and even when they are not destructive they often differ 
widely from civilian ends. The machinery of a warship, 
for example, is designed to operate economically for long 
periods at “cruising speed,” but to yield much more 
power for a higher speed when in action. This contrasts 
with the merchant navy requirement for economic full- 
load operation whenever at sea. There are therefore 
limits to what can be learnt from service experience for 
use for civilian purposes. These limits are made all the 
more restrictive because the services, for obvious reasons, 
are secretive. Much that is discovered by service research 
never gets published ; and service research is hampered 
by the difficulty of engaging in discussion with workers in 
civilian establishments. It is, of course, true that an 
effort is made to ensure that anyone likely to benefit from 
a discovery will be informed about it. The services like 
to think that they can ensure a sufficient spread of infor- 
mation in that way. But no editor of a technical journal 
is likely to agree with them. For the very fact that the 
means of publishing information have expanded pheno- 
menally within this and other countries in the last fifty 
years or so is in itself evidence of the difficulty of finding 
any other means of conveying information to all those 
who may have a use for it. Thus much of the virtue of ser- 
vice research is lost. In our Centenary Number, published 
just over two years ago, Sir William Stanier expressed the 
view that “ the influence of war upon engineering advance- 
ment is to distort rather than to further it. The benefit, so 
very apparent in certain fields, is....more than over- 
balanced by the setbacks suffered in other fields, and the 
wastage of talent inherent in the design of destructive 
instead of constructive things.” The remark we believe 
applies as much to peacetime defence researches as to 
wartime research. If we could dare to spend less upon 
developing new weapons and more upon developing 
civilian products not only, we believe, would engineering 
knowledge be more quickly acquired, but there would be 
a better balance in the state of advance of knowledge in 
various fields. 


WATER POLLUTION RESEARCH 


In our issue of April 11 we commented adversely on a 
recommendation of the Trade Effluents Sub-Committee 
of the Central Advisory Water Committee that there 
should be an extension from 1958 to 1961 of the period 
during which River Boards must gain the Minister of 
Health’s consent before they can prosecute concerns for 
polluting rivers in certain ways. There now lies before 
us, as we write, the annual report for 1957 of the Water 
Pollution Research Board and the report of the Director 
of the Laboratory. After reading it we find it less easy 
than ever to believe the sub-committee is acting rightly 
in making its recommendation. For there seems very 
little reason to fear that River Boards would use their 
powers unwisely ; substantially the reverse, in fact. The 
Boards, the Research Laboratory and industry are 


co-operating together already with the object of reducing 
pollution. During 1957 the Research Board appointed a 
committee to act as a liaison between the laboratory and 
industry. A number of members of that committee have 
been nominated by the Federation of British Industries 
and their function is to be to direct the attention of 
the laboratory to problems in which industry is especially 
interested. Furthermore, the Federation is to make a 
substantial financial contribution to the work of the 
laboratory. There is a clear demonstration here that 
industry is far less villainous than those who want to see 
clean rivers sometimes suppose. The more responsible 
firms actively desire not to pollute streams and rivers into 
which they discharge effluents. It is not so much the cost 
of treatment that deters them from installing suitable 
plant as the sheer difficulties of treating certain industrial 
effluents at all and of measuring the toxicity after treat- 
ment. They hope that the research laboratory will be 
able to help to solve such problems, problems that industry 
has for some years actively been studying for itself. On the 
other hand the laboratory is hoping to set up a similar 
committee, including members nominated by the River 
Boards Association. This committee will draw attention 
to the problems of particular interest to River Boards. 
Usually, it may be supposed industry and River Boards 
are likely to be interested in much the same problems. 
But there may well exist sometimes a difference in the 
emphasis assigned. Quietly and in the background we 
can foresee the laboratory playing a part educating 
industry, on the one hand, and the Boards, on the other, 
to see each the other’s point of view. One other point 
may be noted. The River Boards have been hampered 
in drawing up by-laws by the difficulty of drawing up a 
general test of toxicity. It is partly on the excuse that 
such by-laws have not been drawn up that the Trade 
Effluents Sub-Committee made its recommendation. 
But that section of the report which describes the work 
being done at the laboratory by a team from the Ministry 
of Agriculture, Fisheries and Food, towards devising such 
a general test is not particularly encouraging. It is true 
that an apparatus has been devised, but it is still doubtful 
how suitable it will prove to be, partly because it measures 
the sensitivity to pollution of a species of fish not native 
to these islands. Additionally, one wants to be certain 
that though an effluent may be non-toxic to fish, it is also 
non-toxic to the food of fish. It is just thirty years 
since the Water Pollution Research Board was set up. 
A perusal of this report shows how valuable its work has 
become ; and how extensive, too! May it lead eventually 
(as well it may) to the placing on the Statute Book of an 
Act for maintaining the waters in Britain’s rivers clean, 
comparable in scope to the Clean Air Act of 1957. 


AGRICULTURAL ENGINEERING 


On Monday, the president of the Agricultural 
Engineers Association, Mr. Lionel Harper, made some 
interesting observations on the present state of that section 
of the engineering industry for which he is so well qualified 
to speak. He was a guest at the annual luncheon of the 
Institution of British Agricultural Engineers, and in pro- 
posing the principal toast, emphasised the fact that, over 
the past five years, ten leading British agricultural 
engineering firms have spent no less than £13,000,000 in 
development work of one kind and another. At first 
glance, that may not appear to be a vast expenditure on 
capital account when compared with the investments of 
some other sections of the engineering industry. But it 
is a factor that is worthy of consideration. For it indicates 
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very clearly that agricultural engineering in this country 
continues to make an increasingly valuable contribution 
to the raising of the standard of living all over the world. 
A large percentage of the agricultural machinery industry's 
production is exported ; much of it to the under-developed 
countries of the world. Mr. Harper mentioned only the 
combined capital investment of “ten leading firms.” 
He did not intentionally overlook the efforts that are 
being made by the many smaller agricultural engineering 
concerns ; their combined capital expenditure might not 
be computable in millions of pounds, but their contribu- 
tion to the whole is none the less worthwhile. 

We were glad, however, to listen to Mr. Harper’s sub- 
sequent remarks. It was permissible, he said, to be 
proud and even “cocky” about what an industry has 
done, but “it is where it is going that really counts.” 
Agricultural engineers, and engineers generally, must set 
their sights high. In their calling, there is always a place 
for vigilance, imagination, farsightedness and originality. 
None who are engaged in any branch of the profession 
and business of engineering will deny it. Fresh fields are 
continually being conquered. Mr. Harper, it is true, was 
talking to a company of specialists whose primary concern 
is with providing machines that will help along the 
important task of food production all over the world. 
The “ challenge” that he offered, however, that British 
engineering must lead, and never be content to follow, 
is one which must always be kept in mind by all the sec- 
tions of that great industry for which we are able to speak. 


SANDWICH COURSE FINANCE 


Two things deserve particular notice about the 
statements issued by the Ministry of Education and 
the Federation of British Industries last week, and 
reported in our last issue. First, there is strong 
evidence that industry approves of the product 
of sandwich courses leading to the new Diploma in 
Technology and Higher National Diploma. For rapid 
progress is being made towards reaching the objective 
of an output of some 5000 men so trained per year and a 
substantial proportion of the students are having their fees 
paid by industrial firms. Secondly, there is evidence that 
there are and will continue to be, some firms which feel 
unable to meet the whole cost of a student’s training 
and at the same time evidence that some local education 
authorities have been interpreting the powers assigned 
them to make grants to students in ways that bear hardly 
on him or on the firm which desires in some degree to 
support him. A memorandum to Local Education 
Authorities from the Ministry is intended to clear the 
situation up. It appears to us that in issuing the memo- 
randum, which makes the situation substantially more 


favourable for students unsupported or partly supported 
by firms to receive local education authority grants, the 
Ministry has had in mind the belief of the Grand Council 
of the Federation that industry “ by enabling selected 
employees to pursue advanced sandwich courses, in 
addition to supporting day release schemes, acts in its 
own as well as in the nation’s interest,” and the recom- 
mendation of that Council that “firms which already 
pay their students’ fees and salaries should continue to 
do so,” now and in the future. In our view it will be 
well worth while for firms to do so. For thereby, as the 
F.B.1. statement puts the point, “it stimulates the 
students’ sense of loyalty to the firm and strengthens the 
firm’s ties with the college.” Fears amongst education 
authorities that industry will try to transfer the cost to 
them will, we think, prove quite unfounded. 


THE CHANNEL TUNNEL 

Hot after the announcement of agreement between the 
Egyptian Government and the Suez Canal Company 
about the compensation to be paid to the company for 
the nationalisation of the canal, there follows the news 
that a Channel Tunnel Study Group has signed contracts 
with three economic research organisations to begin 
surveys more detailed than any yet carried out, of the 
prospects and feasibility of a tunnel for a railway or a 
roadway or both under the Channel. It will be recalled 
that last year the group, to which reference is made above, 
was set up by agreement between the several concerns, 
the British Channel Tunnel Company, the French Channel 
Tunnel Company, the International Road Federation, 
the Suez Canal Company and Technical Studies Inc., the 
last an American group. The interest of the Suez Canal 
Company is believed to be 30 per cent. Economic research 
contracts have now been signed with the Economist 
Intelligence Unit, the Societé d’Etudes de Techniques et 
Economiques of Paris and De Leuw Cutter and Co., of 
Chicago. Geological and geographical surveys are also 
to be made and the shafts and galleries on both sides of 
the Channel, driven some seventy years ago when, for a 
time, it looked as though this more than hundred-year-old 
project would be constructed, are, it is reported, to be 
cleared for geological examination. It really looks, in 
fact, as if within a year or two an attempt will be made to 
raise money towards the construction of the tunnel esti- 
mated to cost at least £75,000,000. Who would have 
thought, when finance towards the cost of building the 
high dam at Aswan, in Egypt, was refused to Colonel 
Nasser—who forthwith nationalised the Suez Canal— 
that the outcome might be the construction of a tunnel 
under the English Channel ? 





** MASTERS AND MEN.” 


‘‘ The unwearied Mr. Mackinnon has been again drawing the atten- 
tion of the House of Commons to the report of the select committee 
of 1856, appointed to inquire into the expediency of establishing equit- 
able tribunals for the amicable adjustment of differences between 
masters and operatives, and moved for leave to bring in a bill to enable 
masters and workmen to form councils of conciliation and arbitration. 
The hon. member observed that, under the present law, the npagistrates 
were called upon to decide questions about which they knew nothing, 
and their inclination was generally to support the master. He was the 
chairman of the committee by whom the subject had been investigated 
in 1856, and all the operatives examined by that committee were in 
favour of the establishment of councils of conciliation. Mr. Walpole 
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having expressed his opinion that facilities might well be offered for 
referring to arbitration disputes between masters and workmen, leave 
was given to bring in the bill.” 

* FOREIGN JoTTINGs ” 

“ The Palace of the Tuileries is about to undergo a complete repair. 
The works will last until the winter, and it is thought that, in the mean- 
time, the Emperor and Empress will take possession of the Palace of 
the Elysee.—The imperial steam yacht Aigle, which is building in the 
port of Cherbourg, will be 258 feet long. She is to be a paddle steamer 
of 500-horse power. It is said that the Aigle will be a model of naval 
architecture.—Russia has consented to the construction of three lines 
of ralteay Qarewen the Black Sen end the Caspian, oh Gee eterting 

rom ’ 
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URING the last century, thirty World Exhibitions have been held, 
D beginning with the Great Exhibition in London in 1851. Thirty-four 
years later came Belgium’s turn with Exhibitions in Antwerp (1885, 1894 
and 1930), Liége (1905 and 1930), Ghent (1913) and Brussels (1888, 1897, 
1910 and 1935). The last fair to be held was the New York World Exhibition 
of 1939. After an interval of 19 years, the 3ist International and Universal 
Exhibition opened in Brussels on April 17, and will remain open to visitors 
from all over the world until October 19. Sited on an area of 200 hectares— 
one-third the size of Brussels and 1} times that of Hyde Park--the Exhibition 
is an event which according to the 1928 Agreement cannot be repeated in 
Europe for at least six years. Our article describes the fair, in which Great 
Britain is taking a prominent part. The general theme is ‘‘A Balance Sheet 
for a More Human World,” and besides the Belgian and Foreign Sections, 
there is for the first time an International Section representing the important 
international bodies which have come so much to the fore in recent years. 
The accompanying illustration shows the suspension foot bridge in the 
German exhibition: the girder seen is stressed in compression, bending, 


and torsion, the deck being cantilevered from it. 


UNITED STATES 

NE of the more unusual presentations by 

the United States in the Brussels World 
Exposition this year is a series of motion 
picture programmes in the form of “ Circa- 
rama.” The equipment for projecting the 
360 deg. motion pictures is a development 
of the Walt Disney Studios in Hollywood. 
The device consists of eleven synchronised 
cinematograph cameras arranged in such a 
way that their lenses are able to photograph 
all of the objects surrounding the cameras 
at the same angle and with the same focus. 
The films taken from each camera are placed 
in a series of eleven synchronised projectors 
which are set around the outside of the 
circular screen to provide rear projection. 

Thus the viewers standing within the 
circle are surrounded by an uninterrupted 
panoramic scene in a complete circle of 
360 deg. The films are in colour and repre- 
sent many striking scenes of the United States 
great cities, farms, transport arteries and 
other subjects of the United States and its 
people. 

The predominant display elements in the 
United States Pavilion show salient aspects 
of life in the United States. They relate 
chiefly to habits of Americans in their home 
surroundings, furnishings, equipment and, 
in a larger sense, by architecture, community 
development and industrial design. Other 
exhibits are concerned with the cultural 
interests among children and with American 
fine arts in different categories. 

The “ Face of America” exhibit occupies 
one-third of the main floor at the entrance 
to the pavilion, and presents a series of varied 
impressions characteristic of the United 
States—ethnical, geographical, historical and 
political. Examples of natural or man-made 
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objects from every section are on display, 
keyed to a 100ft long outline map of the 
United States suspended overhead. Among 
the objects shown are a 1903 Ford auto- 
mobile, a slab of a giant redwood tree, 
tumbleweed, Indian moccasins, mail order 
catalogues, and an innumerable miscellany 
of Americana. 

In the map room a series of maps of the 
United States are on view, supplemented by 
mural photographs. They include numerous 
road maps of the most popular cross-country 
routes. The U.S. Coast and Geodetic Survey 
has provided a section of aeronautical maps. 
There are also maps which relate to popula- 
tion trends and the location of ethnic groups, 
and special agriculture, transportation and 
topographical maps of the continental United 
States. 

An exhibit illustrating city planning and 
urban development in the City of Philadelphia 
is situated on the main floor of the pavilion. 
The scale model of the city before and after 
its completed community improvement pro- 
gramme includes 45,000 model buildings, 
25,000 cars and buses, and 12,000 trees. 
Movable parts show how the city is widening 
streets and highways and how new buildings 
are replacing old and obsolete structures. 

A companion exhibit to the ‘ city improve- 
ment ”’ exhibit is one showing how the crea- 
tion of “industrial parks ” in many parts of 
America has, by planning and landscaping, 
made factory districts clean, healthy and 
imposing components of urban and suburban 
regions in America. 

The role that automation plays in the 
scientific, industrial, business and cultural 
aspects of American life is demonstrated in 
another main floor exhibit. This shows 
automation creating greater material abund- 
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ance and greater leisure for individual 
creative and recreational pursuits. The 
exhibit also demonstrates how automation 
means a new approach in the factory, in the 
office, and in the laboratory, to more efficient 
and more productive methods. An example 
on display is the use of automation by the 
New York Stock Exchange. 

On central display is also the giant 
** Ramac ” computer system, which has been 
set up to answer questions of visitors on 
specific subjects in ten languages. 

Colour television plays a predominant role 
as a scientific as well as a cultural demonstra- 
tion. A colour TV studio broadcasts regular 
programmes, which can be viewed in “ living 
colour”? on the TV receivers situated at 
vantage points. The studio area in the 
pavilion allows an audience of 400 to watch 
the actual equipment and technical pro- 
cedures used in transmitting colour TV. A 
demonstration of this scope and duration is 
stated to be the first in Europe. 

A special music room has been established 
on the ground floor of the pavilion as an 
exhibit of the latest in high-fidelity and 
binaural sound equipment and there is a 
recreational and rest area where visitors may 
hear the best in classical, contemporary and 
jazz recordings. 

The International Geophysical Year exhibit 
primarily describes the extensive scientific 
research going on in Antarctica and the role 
of the United States generally in co-operating 
and sharing scientific information with other 
nations exploring global weather phenomena 
and the mysteries of outer space. Scale 
models, photographs, charts and a running 
commentary further define the research 
undertaken in eleven major departments of 
geophysics. 
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The nuclear energy exhibit illustrates the 
various developments in this field of the 
peaceful uses of atomic energy, the use of 
nuclear fuels and the commitments of the 
United States in sharing the benefits of 
atomic energy research with all nations. 

Photographic scenes of the United States, 
typifying not only areas of the country but 
significant groups of people, architecture, 
memorials and scenic beauties are displayed 
on a large device called the “* Photo Tower.” 
This is constructed of three huge cubes piled 
one upon the other in irregular fashion. The 
tower stands 42ft high. The photographs it 
holds represent the work of a number of 
outstanding photographers of the United 
States. 

One of the largest single issues ever 
published of an American newspaper is 
displayed on the main floor. This is the 
New York Times of Sunday, November 24, 
1957, containing 480 pages, which is pre- 
sented page-by-page on a special decorative 
plywood stand. Six voting machines have 
been installed on the two floors of the United 
States pavilion to underline America’s system 
of free elections. The machines are electri- 
cally operated and register total numbers of 
votes as in a modern “ automated” adding 
machine. 

On the balcony of the pavilion is an 
extensive exhibit called ** Islands for Living,” 
which suggests to visitors the characteristic 
living habits of Americans as reflected in 
their home surroundings—kitchen, living 
area, bathrooms, children’s playroom, patio 
and garden. All areas are fully equipped and 
furnished with the variety of consumer goods 
that generally make the American home so 
distinctive. These utensils and other equip- 
ment also serve as examples of present-day 
American industrial design. 

By contrast with the traditional method of 
displaying photographs on flat surfaces or 
within frames, the ** Cityscape ’’ exhibit uses 
in conical form some striking panoramic 
illustrations of four great American cities— 
New York, Chicago, San Francisco and 
Dallas. The conical shapes are 6ft in dia- 
meter, thereby providing a broad sweep for 
the photographic mountings. 

“* Streetscape’ occupies approximately 
one-third of the balcony. A 140ft long 
American street, complete in every detail, is 
lined with a number of typical shop windows 
illustrating the wide variety of consumer 
articles available to Americans, and providing 
a means of grouping small objects which 
otherwise could not be effectively displayed 
in the huge pavilion. The “ Streetscape ” 
also includes a news stand displaying typical 
newspapers and periodicals, and a drug 
store with an operating soda fountain. 

Another major area on the balcony is 
“for children only” of all nations of the 
ages four to twelve. It is designed to 
encourage the youngster’s creative abilities. 
The imagination and spontaneous inventive- 
ness of children are given free play in the 
Centre. No adults have access to it, but may 
observe from the outside. Specially-trained 
teachers are on hand to supervise the 
children’s activities. 

An exhibit of domestic and industrial 
architecture embraces scale models and 
photographs of individual buildings, institu- 
tions, schools, shopping centres and dwellings, 
all serving to show the diverse designs and 
styles to be found in architecture throughout 
the United States. 


U.S.S.R. 
On entering the U.S.S.R. pavilion the 
first group of exhibits is concerned with 
machine tools for precision and mass pro- 
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duction, with particular emphasis on ball 
and roller bearing manufacture. The largest 
of the high-production machines is a multi- 
spindle vertical lathe tooled for the turning 
of stepped shafts. This machine incorporated 
a gauging fixture for the finished shafts which 
are automatically transferred from the unload- 
ing station by a mechanical pick-up arm into 
the fixture. Any out-of-gauge discrepancy 
determined by the fixture automatically stops 
the spindle concerned and indicates the 
dimension at fault. The same pick-up arm 
is also used for automatically loading a 
blank into the machine from a feed conveyor 
and for discharging finished work into a 
transfer chute. 


Adjoining this machine there is a pair of 


profiling lathes, each of which is arranged 
to turn one-half of a shaft. Unlike the usual 
procedure, these lathes are set face to face 
and not in line. The machine for the first 
operation has at its rear an indexing loading 
conveyor which picks up blanks from a 
transfer conveyor and loads them between 
the centres. When this machine has turned 
its part of the shaft the shaft is picked up by a 
centrally disposed swinging transfer arm and 
moved across between the centres of the 
second machine for the other half to be 
turned. 

Magnetic tape control and punched card 
control equipment is shown as applied to 
milling machines, boring machines and a 
lathe. The other machine tools in the section 
include various sizes of jig borers and gear 
cutters and grinders. Gauging machines for 
taper bearings showed high-speed sizing 
methods for selective assembly and there is 
an interesting optical inspection machine for 
checking the surface finish of ball bearings at 
high speeds. The centrepiece of a display of 
ball and roller bearings is a large tapered 
bearing for a rolling mill, and this bearing, 
stated to weigh some 3 tons, will be seen to be 
very similar to the one weighing 34 tons in the 
British pavilion. 

Beyond these machine tool exhibits there 
are some large-scale models of hydro-electric 
schemes and a refinery. In another part there 
is a model of a tunnelling machine, fitted with 
multi-cutting heads, which are mounted in 
front of the shield. The spoil is discharged 
rearwards from the head on to a belt conveyor 
loading into trains of skip wagons in which 
it is transported out of the working. 


FRANCE 
The site of the French section is in the 
centre of an area bounded to the north 
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by the Avenue des Nations and the foot- 
bridge, and to the south by the Avenue de 
Europe. It is surrounded by wooded 
heights and lies close to the pavilions of 
Morocco, Tunisia and Austria. The section 
extends over 25,000 square metres (62 acres), 
an area which is only equalled by the United 
States, the Netherlands and the U.S.S.R. 

Tramlines originally cut right across the 
site. These now run through a newly con- 
structed tunnel and the site has had to be 
filled in and levelled. The need for speed in 
assembling and dismantling the pavilion 
and of reducing the foundation supports 
to a minimum has lead to the choice of a 
special metal structure, the design of which 
was briefly outlined on Plate III of our issue 
of April 18. We hope to return to a detailed 
description of the very ingenious building 
in a later article. The main pavilion is 
flanked by the entrance hall, which includes 
the City of Paris Pavilion and the Exhibition 
restaurant. The surrounding grounds are 
laid out as gardens. 

The area of ground roofed over by the 
main pavilion amounts to 12,000 square 
metres. Inside are five floor levels with an 
aggregate exhibition area of 25,000 square 
metres. 

Owing to delays in its completion, the 
main French pavilion was not yet open to the 
public at the time of our visit last week. We 
must therefore, with much regret, defer to a 
later occasion the description of what is likely 
to be a most outstanding exhibition. 


SWITZERLAND 

As in most of the other pavilions, the 
industrial exhibits in the Swiss section are 
designed to be representative of their kind, 
and they were selected by the Société Suisse 
des Constructeurs de Machines, Zurich. In 
the main, the exhibits are generally familiar 
to all in the engineering industry, and they 
include examples of well-known machine 
tools, oil engines, optical instruments, textile 
machines and an automatic packing machine 
for granular materials. One of the largest 
of the exhibits in the section is the complete 
rotor of the intermediate- and low-pressure 
section of a LIOMW turbine built for a 
working pressure of 1810 lb per square inch 
and a speed of 3000 r.p.m. This rotor 
(illustrated below) has stainless steel blades 
and the body was built up by welding from 
cylindrical forgings. 

The section of Switzerland covers some 
11,083 square yards, and is made up of a 
number of small hexagonal pavilions set 


Rotor of the intermediate- and low-pressure cylinders of a steam turbine rated at 110MW, 1810 p.s.i.a., 
1005 deg. Fah., 3000 r.p.m., which will later be erected at the CETEC power station at Farciennes, Belgium 





together around a pathway that, in its twin, 
encircled a large pond of some 7620 square 
feet. Each component pavilion is a low, 
ground floor only structure, with opposite 
walls at a distance of about 40ft (12m). 
The pavilion units are standardised buildings, 
each with a sloping two-sided wooden roof 
and coloured roofing material. With a steel 
framework, and aluminium and glass sides, 
they capture a maximum of light. Some of 
them, moreover, are open on one side, the 
vertical walls having been suppressed. This 
was done in order to give a fuller view of an 
element of the section that is typically 
reminiscent of Swiss scenery at its best: a 
waterfall has been contrived in a wooded 
part of the grounds. 

Each individual pavilion is dedicated to a 
specific branch of activity typical of Switzer- 
land, but the production of machines and 
machine tools, being of special importance 
and great scope, is shown in a group of 
pavilions. 


INTERNATIONAL ORGANISATIONS 

It is appropriate that the many inter- 
national organisations concerned with cul- 
tural, commercial and technical progress 
throughout the world should have a place at 
the exhibition. The oldest of them, the 
International Committee of the Red Cross, 
has a record of service among people of all 
nations which goes back nearly a century. 
In its pavilion at Brussels, the numerous 
activities of this organisation are effectively 
portrayed. 

Then, too, there are displays by organisa- 
tions which have come into being in more 
recent years. Examples of these are 
UNESCO and other specialised bodies 
associated with the United Nations, the 
Organisation for European Economic Co- 
operation, Benelux, the Customs Co-opera- 
tion Council and the European Coal and 
Steel Community. The European Coal and 
Steel Community’s pavilion is an impressive 
one, providing a display which is representa- 
tive of the activities of the six member-states, 
and which describes effectively the organisa- 
tion and operation of the Community. 


STATISTICS OF THE EXHIBITION 

it may be of interest here to note some of 
the figures relating to the Brussels Inter- 
national and Universal Exhibition. 

Finance.—The budget of the Commissariat 
General and of the Exhibition Company 
amounted, in round figures, to 2000 million 
Belgian francs, while the investments by the 
Government in connection with the exhibi- 
tion, i.e. in the building of the ring roads, 
tunnels, the improvement of roads in general, 
the Albertine Library, and other items, 
amounted to 8000 million francs. The value 
of the halls and pavilions, together with their 
interiors and fittings, is being put at another 
8000 million francs, while the objects in the 
International Halls of Arts and of Science 
are valued at 2000 million and 1000 million 
francs, respectively. Equipment and other 
material for the exhibition thoroughfares 
cost a further 45,000,000 francs. 

We have already mentioned that the total 
area covered by the exhibition is approxi- 
mately 500 acres. Construction work involved 
the moving of over 1,000,000 cubic yards of 
earth. Up to 12,000 workers were employed 
and 60,000,000 man-hours were worked. 

The combined area of buildings and 
pavilions is of the order of 1,200,000 square 
yards, the weight of steel in the frames of the 
buildings totals 30,000 tons, and 44 miles of 
fencing and enclosures were required. 

There are over 15 miles of roads and paths 
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in the exhibition, which required hard surfac- 
ing over about 240,000 square yards, involv- 
ing 25,000 tons of asphalt and 150,000 tons 
of road metal. About 750,000 yards of 
kerbs and guttering was required, and during 
some peak periods 200 lorries worked for 
more than sixteen hours a day. 

The car parks of the exhibition total 
approximately 250 acres and can accom- 
modate 3500 cars and 2000 coaches. There 
are seventy restaurants capable of serving 
25,000 people at one sitting. 

Over 35,000 cold-cathode and 10,000 hot- 
cathode fluorescent tubes have been installed, 
as well as several hundred mercury-vapour 
lamps. The total installed capacity is stated 
to be over 60MW, four times as much as the 
exhibition of 1935. 


CULTURAL EVENTS 


Two exhibitions, each of three months’ 
duration, are to be held in the Internationa! 
Palace of Art. The first is devoted to con- 
temporary art ; the second will portray man- 
kind in relation to the visual arts throughout 
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the ages. Britain is represented on the Inter- 
national Committee which was responsible 
for arranging these two shows. For the 
exhibition of contemporary art this country 
has been asked to provide about sixteen 
exhibits, a satisfactory contribution con- 
sidering that the total comprises about 200 
artists from thirty nations. 

National Days.—Each country has been 
given a day or series of days in which special 
emphasis can be laid on national perform- 
ances, Great Britain having been allocated 
July 10, 11 and 12 as her National Days. 
On these days performances of British works 
will be given in the Grand Auditorium at the 
Exhibition, as well as military band and 
open-air concerts on the Esplanade and else- 
where, including a floodlit performance in 
the ‘Grand’ Place’’ in Brussels. Other 
scheduled items include symphony concerts 
in Brussels and elsewhere in Belgium, and a 
week’s programme of ballet at Brussels, 
while the Old Vic company is to take part in 
the Antwerp festival in July and later give 
performances in the capital. 


(To be continued) 


Metallurgical Aspects of Nuclear 
Power Engineering 


By J. C. WRIGHT, Ph.D., B.Sc. (Eng.), A.I.M., A.M.Inst.F., A.C.T., Birm. * 
No. III—{ Continued from page 660, May 2) 


The basic metallurgy associated with nuclear power reactors is described in this 
article, both for the British emphasis on gas-cooled reactors and the American trend 
towards liquid cooled reactors. The physical metallurgy of the fissile fuel metals, 
uranium, plutonium and thorium is described in sufficient detail for the interesting 
behaviour of these materials under reactor conditions, particularly irradiation and 
corrosion, to be appreciated. Possible explanations of the mechanisms of these 
unusual effects are reviewed. Methods of developing fuel elements, with a view to 
minimising difficulties experienced in reactor operation, are then briefly reviewed. 
This field covers the use of alloys of the fissile metals, present and possible future 
methods of canning fuel elements and the increasing interest in ceramic and cermet 
fuels. Development of certain non-fissile metals and alloys for use in reactor 
construction has been rapid. These developments are outlined and the effects of 
irradiation and dry, wet and liquid-metal corrosion, on the properties of non-fissile 
materials are discussed. The applications of physical metallurgy to reactor 
development are emphasised but, where appropriate, the production techniques for 
some of the special materials are introduced. 


Present and Possible Future Developments 
in Nuclear Fuel Elements 


EFORE reviewing present and possible 

future trends in the development of reactor 
fuels it is advisable to consider the ideal 
properties required of a reactor fuel and the 
special difficulties met with in the working of 
areactor. Ideally, a reactor fuel should have 
the following properties well developed. 

(i) During fission it should produce suffi- 
cient neutrons in excess of those which will 
be absorbed uselessly to continue the fission 
process with a margin for control purposes. 
In other words the fuel should have good 
neutron economy. 

(ii) The fission process produces heat 
throughout the whole volume of a fuel 
element and, to be useful, this heat must 
be transferred to a medium which is capable, 
after a further heat exchange, of passing the 
energy to a turbine generator set. The fuel 
element must therefore contribute to good 
heat transfer without reacting with the coolant. 

(iii) The fuel element must be able to prevent 
release of fission products, which could be 
very radioactive, to the coolant circuit. 

(iv) Probably the most difficult property 
to achieve satisfactorily at present, and the 
one associated with the physical metallurgy 
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of a fuel element to the greatest extent, 
is that the fuel should be capable of a high 
burn-up without mechanical failure. 

Most of the special difficulties met with in 
the reactor directly concern this last property. 
Summarising the difficulties there is the 
possibility of damage due to:— 

(i) Phase changes and transformation 
damage. 

(ii) Surface roughening and growth due to 
thermal cycling. 

(iii) Wrinkling and growth due to irradi- 
ation effects. 

(iv) Swelling due to irradiation effects 
above 450 deg. Cent. 

(v) Changes in mechanical properties. 

(vi) Changes in physical properties. 

Although the above factors mainly concern 
the control of mechanical failure, the other 
properties of a reactor fuel may well be 
affected when attempts are made to overcome 
mechanical failures. For instance, alloying 
elements must be chosen with due regard to 
neutron absorption cross section or the 
neutron economy will suffer. 


DEVELOPMENT OF A STRONG ISOTROPIC PHASE 

Since a large proportion of the damage to 
uranium under Teactor conditions is due to 
its marked anisotropy: combined with a 
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relatively low strength, it follows that one 
major line of attack would be to develop a 
strong isotropic phase. 

An example of such a development is pro- 
vided by work on a uranium/12 per cent 
molybdenum alloy which is single phase (y) 
over a wide composition and temperature 
range and relatively strong. Such an alloy 
has been shown to resist swelling better than 
«2 or «+f uranium. The phase is isotropic 
and can be retained to lower temperatures 
than the y-phase of pure uranium. Its 
mechanical properties are far superior to 
those of a-uranium under the same con- 
ditions. The phase diagram of the U-Mo 
system is shown in Fig. 9. Unfortunately, 
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molybdenum has a moderately high neutron 
capture cross section, particularly for thermal 
neutrons, 2-4 barns. This limits the amount 
of molybdenum which can safely be intro- 
duced. It has been suggested,'* however, 
that the y-phase in U-Mo alloys can be held 
to a lower temperature under irradiation 
conditions than under equilibrium conditions 
when the alloy would normally be «-+-y 
uranium/molybdenum. This would allow 
the use of rather less molybdenum to achieve a 
satisfactory phase under reactor conditions, 
Similar suppression of transformations under 
radiation conditions has been noted in 
uranium/2 per cent chromium alloys and in 
uranium/niobium alloys."*:'° The suppression 
of the transformation is probably due to the 
increased difficulty of forming a stable nucleus 
of the new phase under the disturbing 
influence of irradiation. 

Other alloys with extended y-phase fields 
are provided by the systems U-Zr; U-Nb; 
U-Ti; but the latter introduces a high neutron 
absorption coefficient. 


DEVELOPMENT OF POROSITY TO DISPOSE OF 
GASES 


The problem of inert gases arising from 
fission, transmutation and radioactive decay 
mechanisms, creating bubbles and swelling 
in uranium at temperatures rather in excess 
of 450 deg. Cent., has been mentioned in a 
previous section. It should be possible to 
remove the gas atoms from the fuel before 
they can nucleate and form bubbles if the 
distance the atoms move to find a free surface 
is small. The obvious way to provide easy 
access to a free surface is to make the uranium 
in the form of a powder compact with a 
large amount of inter-connecting porosity. 
It is, in fact, possible to make a compact of 
this type with uranium powder of about 10 
particle size, but the swelling observed in such 
compacts under irradiation has not been 
significantly different from that in solid 
material and the amount of gas released was 
very small, Apparently, the gas is able to 
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nucleate bubbles even before it has diffused 
to the surface of a particle of powder in the 
compact. There may still be a possibility, 
at temperatures higher than are normal for 
fuel elements at present, for the gases to 
escape before forming bubbles or it may 
eventually be possible to use even finer 
powders. For the moment, however, this 
approach to the problem is not a satisfactory 
one. 


STRONG CAN RESTRAINT 


If, for the present, swelling cannot be 
eliminated at source, it becomes necessary 
to use various methods of restraint so that 
the swelling pressure created by the gas is 
opposed by strong hydrostatic pressure in an 
attempt to prevent the density decreasing. 
The difficulty is one involving a compromise 
between can strength and neutron economy. 
In addition, a further heat transfer resistance 
is created. With a reasonable compromise, 
this method increases the available percentage 
burn-up and safeguards against premature 


breaking away of fuel particles and escape of - 


fission products. The materials which may 
be considered for canning purposes will be 
discussed later in this section. 


OTHER METHODS OF RESTRAINT 


Instead of having a complete can as a 
restraining device, it is feasible to restrain 
small amounts of fissionable material by 
dispersing it within a strong non-fissionable 
matrix. The latter then prevents macro- 
scopic swelling to a large extent and may 
allow higher amounts of burn-up without 
failure. The disadvantage of this method is 
that dilution reduces the active concentration 
of the fuel for a given volume and also 
introduces another neutron absorber. The 
diluent must therefore have a low neutron 
capture cross section and the volume restric- 
tions on reactor size will enforce the use of 
an enriched uranium fuel or plutonium. 
The cost for some time may be prohibitive. 

Another type of internal restraint can be 
provided for uranium matrices by creating 
within them a rigid network. It is possible 
to produce, for instance, a network of 
uranium carbide within uranium; the whole 
having a density of about 15-5. This system 
is likely to withstand swelling and thermal 
cycling across the «/$ transformation without 
suffering the distortions produced in pure 
uranium. 

In general, the amount of alloying element 
addition permissible without affecting the 
neutron economy too much is not sufficient 
to enhance the strength of the fuel element 
enough to withstand radiation damage. 
However, if a concentration of alloying 
element was made in the outer regions of a 
fuel element and pure uranium or a uranium- 
rich phase contained within it, it might be 
possible to get adequate properties from the 
outer material to support the whole without 
unduly affecting the neutron economy. A 
powder metallurgy method could be used to 
achieve the non-uniform distribution of the 
alloying element. 

The materials and methods which may be 
used in producing the various types of 
internally restrained fuel elements are worth 
studying. As-an example of the dispersion 
of enriched uranium in a pure metal phase, 
it is possible to design a feasible fuel element 
of aluminium containing slightly less than 
2 atomic per cent of U235 as highly enriched 
uranium.” Aluminium-uranium alloys 
about this composition, after working and 
recrystallisation, have a structure in which 
the dispersed phase, predominantly UAI,, is 
in equilibrium with an aluminium phase 
containing virtually no uranium in solid 


687 


solution (see Fig. 10). This example is also 
illustrative of a dispersion system which can 
be produced by melting and casting. The 
cast material solidifies with a fine, needle-like 
precipitate of UAI, dispersed in an aluminium 
matrix. After hot-rolling at 430 deg. Cent., 
a matted needle structure of the UAI, in 
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Fig. 10—The uranium/aluminium equilibrium 
diagram 


aluminium is produced, but on annealing for 
a time about one hour at a temperature 
between 400 deg. and 600 deg. Cent. the needle 
structure agglomerates into a satisfactory 
coarse dispersion. Other dispersion systems 
which have received attention are UO, in Al, 
UO, in stainless steel, uranium in thorium 
and uranium-zirconium alloys of a precipita- 
tion type. 

A properly designed fuel element of the 
dispersion/matrix type calls for a uniform 
dispersion of the fissile phase in the non- 
fissile matrix. The particle size, shape and 
distribution should be such that the region 
of damage due to irradiation of one particle 
does not overlap the damage zone of the next. 
In this way, at all times up to processing of 
the partly burnt up fuel element, there will 
be a continuous network of relatively little 
damaged matrix. The fissile material should 
be as rich in fissile uranium as possible and 
sufficiently strong to retain its size and shape 
during fabrication. Interaction with the 
matrix should be at a minimum and the 
matrix must have adequate mechanical 
properties, even under irradiation, to hold 
the macroscopic dimensions of the fuel 
element constant. Both the dispersed phase 
and the matrix should have low neutron 
capture cross sections. Additionally, the 
matrix should have a good thermal con- 
ductivity, low coefficient of thermal expansion 
and metallurgical compatability with any 
cladding which is te be used. 

Obviously, this is a rigorous scheme of 
properties and to superimpose on it the added 
difficulties of melting and casting would 
reduce the number of possible systems to a 
very low level. Fortunately, many more 
systems become possible if powder metal- 
lurgical methods are introduced. Before 
considering these methods, it would be 
advisable to outline the use of ceramic fuel 
elements, particularly since they too are 
almost entirely produced by powder methods. 


CERAMIC FUEL ELEMENTS 


The resistance of ceramics to radiation 
damage and their general properties under 
reactor conditions are encouraging. At the 
same time they have a lower fissionable 
material density than the pure fuels and they 
are prone to brittle failure, particularly under 
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thermal stress. Provided the pieces can be 
held closely together in some way, the actual 
cracking need not introduce any problems of 
dimensional instability, but it does mean that 
no reliance can be placed on the fuel from 
a load bearing point of view. 

The types of ceramics likely to be of interest 
are uranium oxide, or the oxide dispersed 
in various matrices, such as the metals 
discussed above, or beryllia, graphite, and 
thoria, for example; uranium carbide or the 
carbide dispersed in silicon carbide, for 
example. In effect, uranium carbide is a 
self-contained moderator. Both the oxide 
and the carbide have higher melting points 
than any of the useful uranium alloys. The 
oxide has a rather low thermal conductivity 
and this may mean that, at the required heat 
extraction rates, the temperature gradient 
across an element cross section will be very 
great; even possibly sufficient to result in 
fusion at the centre of the element. To avoid 
any dimensional changes, due possibly to 
thermal cracking, it is likely that such a 
ceramic element will require strong canning. 
This will also assist in resisting any fission 
gases being released from the element. The 
ceramics do not show anisotropic properties 
and, in general, are attractive for fuels, but the 
development of them has been restricted 
somewhat by the scarcity of suitable basic 
materials. The carbide systems are inherently 
less stable than the oxide ones and con- 
sequently have received less attention. Even 
the oxide is not universally stable ; in fact, 
there are four oxides: UO, UO,, U,O, and 
UO,. The most stable is UO, and this is 
the one preferred. Even then, the formula 
UO, is not entirely accurate, since the oxide 
has a defect structure which will allow the 
holding of an extra 10 per cent of oxygen 
interstitially, so the composition varies from 
UO, to UO,... The disadvantages of its 
lower conductivity and density have been 
mentioned and, in practice, the actual density 
of UO, fuel elements may fall below the 
theoretical because of the impossibility of 
producing 100 per cent densification with 
powder methods. Comparative properties 
of the oxide and pure uranium are:— 








Uranium | Oxide UO, 
Melting point ... ...| 1130 deg. Cent. | ~2800 deg Cent. 
Coefficient of expan- 18 x 10-* 10x 10-* 
sion | infiniseg, Cent. | in/in/deg. Cent. 
Thermal conductivity) 0-071 | 0-017 


- (gs) | (at 70 deg. Cent.) | (at 100 deg. Cent.) 
Density ... ... ...| 18°6 grammes per | 10-9 grammes per 
cubic centimetre | cubic centimetre 





i 


Above temperatures of about 400 deg.—500 
deg. Cent., UO, oxidises to U,O, and this 
oxide remains up to the melting point. Some 
extremely fine UO, powders are pyrophoric, 
reacting exothermally in air to form U,O, 
in a few seconds. 

The oxide can be dispersed in beryllia, but 
the system as a whole possesses a low 
conductivity and a marked tendency to 
cracking. Additionally, it has been noticed 
that volatilisation of beryllia can take place 
at high temperatures (1000 deg. Cent.) in 
the presence of very small amounts of water 


vapour."* For highly rated elements this 
implies that any coolant gas must be 
thoroughly dried. 


Graphite elements, in which the UO, or 
UC, is dispersed by impregnating normally 
porous graphite or by mixing the fissile 
material prior to graphitising, have been 


developed. 


PRODUCTION OF ALLOYS, CERAMICS AND 
CERMETS BY POWDER METHODS 


Before leaving the subject of solid reactor 
fuels, it is necessary to point out that while 
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melting and casting methods may be 
economically applicable in a few types of 
fuel element production, the flexibility of 
the powder method is invaluable in the more 
difficult cases. The powder method is very 
attractive in several ways, particularly when 
combining a dense metal, like uranium, with 
a second material which may be very light. 
Melting and casting would normally lead to 
segregation which would require considerable 
efforts to approach homogeneity. Powder 
metallurgy offers the advantages that 
materials of widely differing densities can be 
intimately and uniformly mixed and phases 
which would react in the liquid state can be 
kept stable and separate because no melting 
is necessary. The most difficult aspect of 
producing satisfactory powder compacts is 
in choosing the correct particle sizes and 
shapes for the various components of the 
system, and all materials used usually have 
to be very pure. The maintenance of this 
high purity may require that all operations 
are carried out in an inert atmosphere, for 
instance. Finely divided Zr, Ti, U, and UC 
and UO, all come into this category. 

As an example of the basic operations, 
UO, powder is fabricated by cold pressing, 
using a wax binder, in steel dies at 10-50 tons 
per square inch and sintered at 1400 deg. 
Cent. or above, or, alternatively, by hot 
pressing. Hot pressing gives higher densities 
of compact for a lower press load, but it is 
very expensive as a process and not applicable 
to all uranium oxide powders. With some 
powders carrying carbon as an impurity, 
formation of carbon monoxide leads to 
cracking of the compacts. In order to 
produce maximum density and strength, the 
compacts must be mechanically worked. 

One way in which the working process and 
the cladding process for a composite fuel 
element can be combined is the hot co- 
extrusion technique.'® In this process the 
powder compact is placed inside a can of the 
required canning metal and fitted with a 
bottom of the same material. The top of 
the can containing the compact is then sealed 
by a cone-shaped block of the canning 
material so that the final result looks like a 
stubby rocket with the powder compact as 
the charge. The composite billet is then 
heated to extrusion temperature, inserted 
into the preheated chamber of the press with 
the nose of the billet towards the die, and 
ejected through the die by direct extrusion. 
A fitting on the back of the die takes the cone 
nose of the billet exactly and allows simul- 
taneous extrusion of the powder compact and 
the can. The cladding is very intimately 
bonded to the core and the section of material 
suitable for cutting into fuel elements can be 
located by a variety of non-destructive testing 
methods. A similar method has been used 
for the cladding of normal uranium fuel 
bars. 


Liguip FUELS 


It is quite obvious that several of the 
difficulties associated with solid fuels, parti- 
cularly growth and swelling, would be 
overcome by the use of a liquid fuel which 
has no directional properties and which 
releases fission product gases readily. Con- 
tinuous processing of the fuel would be 
possible and because of the absence of much 
of the irradiation damage a _ burn-up 
of a very high order should be possible. 
Early adoption of liquid fuels has been 
delayed by the difficulty of finding a uranium 
alloy with a sufficiently low melting point 
and containing sufficient fissile material. It 
seems that enriched uranium will be necessary 
to give satisfactory working conditions. If 
enrichment is considered, then it is possible 
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to use low melting point metals saturated 
with uranium. Of the various possibilities, 
bismuth appears to be the best. It has a 
relatively low neutron capture cross section 
and it is possible to dissolve enough pure 
U233 in molten bismuth to maintain the chain 
reaction. The core of the reactor would 
consist of graphite with channels through 
which the U-Bi alloy would be pumped. It 
has also been suggested that a suitable 
material for the reactor vessel would be a 
chromium-molybdenum steel which has good 
resistance to bismuth corrosion.” The liquid 
alloy would pass to a primary heat exchanger 
where it would give its heat to an intermediate 
liquid sodium circuit which would transmit 
the heat from the reactor. It would not be 
possible to exchange the reaction heat directly 
from the bismuth alloy to the steam generator 
without greatly extending the screening of 
the reactor. Much development, chiefly on 
structural materials, will be required before 
this reactor can become a practical and 
economic proposition. However, any experi- 
ence gained should accelerate any required 
development of liquid plutonium alloy 
systems. Plutonium having a much lower 
melting point (640 deg. Cent.) than uranium, 
may lead to a wider choice of alloys. 


SLURRIES 


An alternative to completely liquid fuels is 
to hold alloyed fissile metals at temperatures 
in the liquidus-solidus range of the alloy 
where it will be only partly molten, or to mix 
insoluble particles in a melt. As an example 
of the latter, USn, in liquid Pb-Bi-Sn is a 
possibility. These slurries can hold larger 
quantities of fissile material at practicable 
temperatures than can true melts. One large 
difficulty of these systems is that with 
temperature gradients there will be continual 
changes in the solid particles in number, size, 
shape and distribution. This will lead to 
migration of solids to low temperature areas 
with consequent lack of power output control 
and blocking of circuits. With liquid fuels 
and slurries there is the additional difficulty 
of liquid metal corrosion of reactor com- 
ponents in the stream. 


FUEL ELEMENT CANNING MATERIALS 


None of the fuel elements seriously 
considered so far in nuclear engineering can 
be relied upon to fulfil all of the working 
requirements economically without resorting 
to some form of container to carry part of 
the structural load, prevent corrosion, restrain 
the element from altering its dimensions and 
prevent loss of fissionable or fission product 
particles. 

The properties required in a canning 
material are:— 

(1) It must be a metal or alloy of low 
neutron capture cross section which can be 
fabricated and welded. 

(2) It should have a reasonable high tem- 
perature strength. 

(3) It should be compatible and stable 
with respect to the fuel and the coolant. 

These requirements have led to the 
investigation and use of both conventional 
and unconventional metals. 

(a) Aluminium.—Aluminium was the first 
metal to be used for sheathing of uranium be- 
cause, of the metals of low neutron capture 
cross section, it was the most readily available 
commercially and its fabrication and welding 
technology were widely appreciated. Very 
pure aluminium is attacked by water at tem- 
peratures of 150 deg. Cent. and over, and also, 
above this temperature, the creep properties of 
aluminium begin to decline rapidly. Alloying 
can help to raise the working temperature to 
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over 300 deg. Cent. by additions such as 0-3-1 
per cent iron and 0-5-2-5 per cent nickel. 
In coolants, other than water, aluminium 
responds variously; it is safe up to its 
melting point in air, carbon dioxide and 
hydrogen, is inert to helium, but is attacked 
by sodium, bismuth and mercury. 

If not prevented, aluminium reacts with 
uranium under reactor conditions. Above 
175 deg. Cent. the compound UAI, is formed 
and this leads to “ pimpling” of the surface 
of the canned element due to the increased 
volume of the compound compared with the 
reactants. This situation can be prevented 
by creating a barrier layer of suitable material 
between the fuel and the can which will 
remain stable with respect to both. Examples 
of workable solutions to pimpling are the 
use of an aluminium-silicon brazed bond 
which does not spread significantly with time 
in the neighbourhood of 300 deg. Cent., and 
the provision of an anodic coating on the 
inside of the aluminium tubing. 

Aluminium, in common with several 
possible canning materials, has a coefficient 
of thermal expansion greater than that of 
uranium. (Al. 25in/in/deg. Cent. « 10 
and U. 16-18in/in/deg. Cent. x 10-*.) This 
situation can give rise to a thermal ratcheting 
process unless special precautions are taken. 
If an aluminium (or magnesium) canned bar 
of uranium is heated the can expands more 
than the uranium. In a reactor operating 
with pressure on the elements, the can would 
tend to collapse on to the bar. During 
subsequent cooling the can would try to 
contract more than the bar and, being in 
contact with it, the can material would tend 
to deform plastically. Continued thermal 
cycling produces permanent distortion and 
possibly failure of the can. This defect 
can be prevented by one of two methods. In 
the first, the uranium can be a loose fit in a 
very strong can which will not collapse and 
which would allow independent expansion 
and contraction of the fuel and the can. 
This method introduces difficulties in heat 
transfer and increases neutron absorption. 
The second method relies on holding the fuel 
and the can so closely together that they 
behave as a single unit. The bonding between 
the can and the fuel has been created by 
various methods, including high temperature 
duplex rolling and extrusion, by powder 
metallurgy techniques and by casting the 
fuel into cans acting as moulds. In each 
case, continuity between the fuel and the can 
may be achieved, but it is necessary for the 
bond to be stable and for diffusion or reaction 
between the materials to be slow under 
reactor conditions. 

Taken all round, the properties of alumin- 
ium as a_ sheathing material are not 
completely satisfactory and not apparently 
capable of development for higher tempera- 
ture applications than are in use at present. 
In alloyed form, it is still a possible material 
for use with high pressure water reactors 
operating at surface temperatures up to 
300 deg. Cent. 

(b) Magnesium. —Magnesium has room 
temperature properties of the same order as 
those of aluminium, but it is capable of stand- 
ing stresses to a slightly higher temperature 
than aluminium under the same circumstances. 
Even so, it is alloyed to improve its mechanical 
and corrosion resistant properties for canning 
purposes. In this way the temperature of 


appreciable reaction with air is increased 
from 300 deg. Cent. to the melting point. 
The pure metal is reactive with water above 
70 deg. Cent., with CO, above 550 deg. Cent., 
and with hydrogen above 450 deg. Cent. 
Helium has no action on magnesium, but 
sodium, bismuth and mercury all attack it. 
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Neither the pure metal nor its usable alloys 
react with uranium. As mentioned under 
aluminium, magnesium has a coefficient 
of thermal expansion (26x 10~*in/in/deg. 
Cent.) greater than that of uranium. The 
neutron absorption cross section of mag- 
nesium (0-059 barn) is lower than that of 
aluminium (0-22 barn) and is quite accept- 
able. It must be remembered, when dealing 
with the absorption cross sections of the 
canning materials, that the addition of small 
quantities of alloying elements can pro- 
foundly affect the overall absorption cross 
section. For instance, structural aluminium 
alloys contain small quantities of manganese 
(neutron absorption cross section 12-6 barns) 
and these can double the overall absorption 
cross section of aluminium. 

The desire to increase high temperature 
strength, decrease high temperature reactivity 
with the coolant circuit and develop good 
weldability without cracking, led to the use 
of dilute alloying techniques. From this 
work came the oxidation resistant magnesium 
alloys known as “ Magnox,” based on 
magnesium with up to 0-1 wt. per cent Be 
and up to 0-2 wt. per cent Ca. 

A mechanical method for locking ‘“‘Magnox” 
cans on to uranium bars has been developed 
and can be extended to other canning 
materials. The uranium bars are provided 
with a series of circumferential grooves and 
aftei canning, the composite element is 
heated under hydrostatic pressure so that 
the Magnox flows into the grooves. 

The development of reactors to still 
higher temperatures, requires alloys improv- 
ing on “* Magnox.”” Magnesium has the un- 
attractive features of a low melting point 
and a high volatility even below the 
melting point. Of the higher melting point 
materials, zirconium and beryllium have a 
low absorption cross section for thermal 
neutrons. 

(c) Zirconium.—Zirconium has a relatively 
high melting point (1850 deg. Cent.) and 
thermal stability. Its mechanical properties 
are not very encouraging in certain respects, 
particularly creep strength at moderately high 
temperatures. It reacts slowly with uranium 
above 800 deg. Cent. and rapidly in the molten 
state. The thermal expansion coefficient of 
zirconium (6 x 10~‘in/in/deg. Cent.) is 
considerably lower than that of uranium. 
Two impurities associated with zirconium 
have deleterious effects. Any hafnium con- 
tamination must be eliminated because of 
the very high neutron capture cross section 
of that element. The addition of tin, iron 
and nickel as dilute alloying elements to 
zirconium, renders it resistant to water at 
temperatures of 300 deg. Cent. and neutralises 
the deleterious effect of nitrogen, which occurs 
as an impurity in zirconium produced by the 
Kroll process. The reactivity of zirconium with 
other possible coolants varies. With wet CO,, 
reaction starts at 450 deg. Cent., but at a higher 
temperature if the gas is thoroughly dry. The 
reaction with hydrogen starts as low as 
150 deg. Cent., but again there is no action 
with helium. Of the liquid coolants, bismuth 
attacks above 600 deg. Cent. and mercury is 
also reactive, but the reaction between 
zirconium and liquid sodium depends on the 
oxygen content of the sodium. When the 
oxygen content is less than 2 p.p.m. the 
sodium is harmless, but when the oxygen 
content is 20 p.p.m. the sodium embrittles 
zirconium, above about 250 deg. Cent. 
The neutron absorption coefficient of zir- 
conium (0-18 barn) is satisfactory. 

(d) Niobium and Tantalum.—Both niobium 
and tantalum are capable of use as 
canning materials superior to zirconium. 
They both have rather higher neutron 
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capture cross sections than zirconium, 
but both are acceptable. They have higher 
creep strengths and thermal conductivities 
than zirconium and are more tolerant 
of oxygen in liquid sodium though the 
reaction does occur. The ductility of niobium 
particularly is very dependent on its oxygen 
content and the extraction and processing of 
niobium has undergone considerable investi- 
gation and development. Nevertheless, these 
two metals have not yet reached the stage 
when they can be made economically 
available in large quantities. 

(e) Beryllium.—Beryllium, which has a 
high melting point, 1350 deg. Cent., a 
low neutron capture cross section, 0-009 
barn, and _ considerable strength at 
elevated temperatures, is an ideal sheathing 
material from a reactor point of view. 
It is, however, a very difficult metal to 
handle because of its extreme toxicity and 
its brittleness at room temperatures. It has 
been suggested that if beryllium could be 
obtained sufficiently pure it would be ductile 
at room temperature. Fabrication methods 
for sheet have been evolved which give 
ductility in the plane of the sheet but not in 
a direction perpendicular to the plane. 
Alloying has not been successful in improving 
the ductility of beryllium because of the ready 
formation of stable brittle compounds. 
The ductility of beryllium increases markedly 
above 200 deg. Cent. and, since it 
will be above this temperature in the reactor, 
it is likely to be satisfactory as a canning 
material once it is fabricated. The major 
difficulties lie in its production on a large 
scale and its economical fabrication. Work 
on conventional canning methods using 
beryllium is hampered by its low transverse 
ductility and, in addition, by the difficulty of 
obtaining ductile welds. Welding or brazing 
is possible, though complicated by the rapid 
oxidation of the metal in a normal atmo- 
sphere. Alternative methods of sheathing 
uranium, such as co-extrusion of uranium and 
beryllium in a similar way to that described 
for sheathing powder compacts, have been 
tried and may provide a solution to the 
brittleness problem. 

The corrosion properties of beryllium are 
again varied, but in some respects promising. 
It does not react significantly with air below 
800 deg. Cent., CO, below 550 deg. Cent., 
hydrogen below 600 deg. Cent., and not at 
all with helium, but it is attacked by bismuth, 
mercury and water. Processes of electro- 
plating with atmospherically more stable 
metals, such as copper, nickel, iron or silver, 
may give further protection. 

(f) Canning Materials for Fast Reactors.— 
Many more structural and cladding 
materials become available when a higher 
neutron capture cross section can be toler- 
ated, as in a power reactor using enriched 
fissile elements. Even so, good neutron 
economy is still required and, in general, this 
requirement is supplemented by that of 
reasonably good high temperature strength. 
Thus, materials such as stainless steel become 
possible choices together with a further 
range of metals and alloys based on niobium, 
tantalum, molybdenum, vanadium, in addi- 
tion to nickel and chromium. 
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Vauxhall Works Extensions 


During the past four years about £36,000,000 has 
been spent by Vauxhall Motors, Ltd, on plant expan- 
sion and modernisation to increase the firm’s productive 
capacity from 130,000 to 250,000 cars, vans and trucks a 
year, at its Luton and Dunstable factories. Most of this 
money has been spent in connection with the Luton factory 
where there is now a production area of just under 5,110,000 
square feet, of which some 1,500,000 square feet is in a new 
body building and car assembly block. Other work carried 
out under the programme includes the extension of the 
Dunstable works from 120,000 to 1,250,000 square feet, 
the re-equipment of the Luton machine shops and the erection 
of a new parts and accessories building of 500,000 square 





feet at Dunstable. 


MAJOR scheme of modernisation and 
plant extensions just completed at the 
Luton works of Vauxhall Motors, Ltd., has 
involved the re-equipment of the machine 
shops and the construction of a new factory 
block of some 1,250,000 square feet for hous- 
ing a press shop, the body building, painting 
and trimming sections, and the final car 
assembly lines. The finished mechanical 
components from the machine and other 
shops are fed into the new assembly block 
by conveyors, and before dealing with the 
new block and its equipment we propose to 
describe briefly some of the new equipment 
of machine production lines in these shops. 
The manufacture of engine, gear and axle 
components and their assembly is carried 
out in a building some 1760ft long and 480ft 
wide adjoining the new factory block. From 
the three main assembly lines for engines, 
front axles and rear axles, an overhead mono- 
rail conveyor transports the units in sets of 
three to the assembly block. Some par- 
ticularly interesting transfer machines of 





Part of the body assembly line at 
Luton can be seen on the left. 


advanced design have been developed for 
the production of the components and the 
section used for the machining of cylinder 
blocks and heads is very impressive. 

In the cylinder block line four main 
transfer machines in use include three of 
Ingersoll construction with thirteen, six 
and nineteen stations respectively, and two 
Barnes machines of fifteen and thirty-three 
stations linked together. These two Barnes 
machines can be seen in Fig. 1. These 
transfer machines are linked up with miscel- 
laneous machines, washing, testing and 
inspection equipment giving a total of more 
than 100 machining stations. The more than 
1400 operations performed in this section are 
carried out under the control of thirty-two 
men. The massive control cabinets for some 
of these transfer machines are mounted on 
gantries and special duplicate circuits are 
incorporated to enable maintenance staff to 
track down electrical faults rapidly. Inspec- 
tion stations and probes, or feelers, are built 
into the machines for the detection of broken 


Fig. 1—Pair of transfer machines linked to make 48 machining stations in the cylinder block line 





or worn tools, which can quickly be replaced 
from adjoining tool exchange cabinets. The 
line is designed for the production of both 
four and six-cylinder blocks, and it is stated 
that the change-over from one to the other 
can be made in about two hours. A line for 
cylinder-head production contains fourteen- 
station and sixteen-station transfer machines, 
nine fine borers and a special Asquith press 
for valve guide assembly purposes. Other 
highly mechanised lines are concerned with 
crankshaft, piston, connecting-rod, valve 
and other component production. 

A section of the 345ft long slat-type bench 
conveyor used for engine assembly is shown 
in Fig. 2. This conveyor passes down the 
centre of the shop and the components are 
delivered to it in the appropriate sequence. 
An unusual “ motoring ” section of this line 
consists of a system of electric motors and 
pumps, twenty in all, which attach themselves 
automatically to the new engines, driving 
them around at 470 r.p.m. Whilst the 
engines are rotating warm, clean oil supplied 
by the pumps flushes the engine out at a rate 
of 24 gallons per minute. Each engine and 
its electric motor travel along together for 
twenty-seven to thirty minutes, whilst in- 
spection and minor adjustments are carried 
out. Gearboxes are assembled on a 
similar slat bench conveyor about 100ft 
long and this conveyor is served by a 
monorail system which delivers sets of 
parts to the required station. From this 
line the gearbox units are delivered by over- 
head monorail to the engine assembly line. 

Rear axles are assembled on a bench level 
double-strand chain conveyor to which the 
axle housing, sleeve and flange assemblies are 
delivered by an overhead monorail con- 
veyor, which also circuits the machining area. 
The rear axle line delivers completely 
assembled units to the main transporter 
conveyor which feeds the final assembly line 
in the main car production building. Front 
axles are assembled on a conveyor of similar 
design and delivered to the main transporter 
system. 


New Factory BLock 


The new factory block is L-shaped : 
the foot of the letter, covering an area 
882ft long by 400ft wide, accommodates the 
press shop and running the full length of the 
foot is a 100ft wide steel stores separated by 
a wide gangway from the press section. 
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Fig. 2—Engines being assembled on a conveyor at the end of which an automatic preliminary running-in 
process is carried out without interrupting the flow of work 


This stores has a completely unobstructed 
floor and is served by three 25-ton overhead 
cranes over its full length. The four entrances 
for road vehicles are of tunnel design with 
inner and outer doors operated through 
photo-electric equipment, so that only one 
door is open at a time. This eliminates 
heat loss from the interior of the building. 

One of the eleven main bays of the press 
shop is reserved for future requirements and 
an impression of one of the heavy press bays 
is given in Fig. 3. Below nine of the ten bays 
is a continuous basement in which there is 
situated the steel girder support structures 
for the Clearing underdrive presses. A 
series of conveyors in the basement area 
receives the sheet metal off-cuts from the 
presses and transfers it to a central baling 
plant. The equipment of the press shop 
includes some 222 presses arranged in twenty- 
six lines, each line being concerned with one 
component body member. 
the press lines are multi-spot welding 
machines to which the pressings are fed in 
correct sequence for the building up of sub- 
assemblies for feeding in by a conveyor 
system to the main assembly section. The 
118 underdrive presses in this shop range in 
capacity up to 1500 tons and the heaviest 
weigh some 200 tons. 

All but two of the presses are new and 
many of them are fitted with loading and 
ejecting devices and other labour and time- 
saving mechanisms, complete with built-in 
controls. All heavy and medium machines 
are equipped with developments of the 
‘“‘ Tron Hand ”’ device for unloading, and the 
lines of machines are also connected with 
portable band conveyors. The many new 
loading devices in use are mainly of com- 
pressed air and piston design, synchronised 
with the stroke of the press and operated by 
remote control. Some of the unloading 
devices are used in conjunction with turn over 
mechanisms leading to the transfer conveyor 
equipment. Shuttle loaders are also used 
in connection with multi-spot welding 
machines and the double-acting presses on 
the line set aside for the production of door 
assemblies, which are made in eight types, 
and luggage boot lid assembles made in 
two types. Three Schuler transfer’ presses 
are used for the production of small com- 
ponents, such as fan pulleys, generator 
pulleys, and some deep-drawn pressings. 


Set in some of 


These machines are coil-fed and can produce 
some 900 components per hour. 

A very large proportion of the sheet metal 
used in the shop is supplied to the works in 
the form of coils up to 6ft wide. In a prepara- 
tion section at the head of the press lines, the 
coil is blanked directly on equipment which 
includes a cone carrier, a set of McKay rolls, 
a deep pit (20ft) for taking up slack, a timer 
roll and a single-acting clearing, blanking and 
shearing press. All these machines are linked 
under automatic control, and equipment for 
the automatic stacking of blanks is installed 
for some of the operations. 

A scrap baling system, situated in the base- 
ment beneath the press shop, comprises a 
network of eight apron-slat conveyors. 
Off-cuts are delivered by chutes on to the 
subsidiary conveyors delivering to a main 
conveyor, which deposits the off-cuts on to a 
short run conveyor which leads into the baler. 
The conveyors are controlled by the baling 
machine operator, and a warning system, 
broadcast throughout the basement, indicates 
when conveyors are to be started up. 
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The bales, which weigh approximately 
4 cwt to 5 cwt, are compressed to a standard 
width, although their length and height can 
vary. They are delivered through a tunnel 
by a pusher bar and twin-chain type conveyor 
to the loading dock outside, where an electro- 
magnetic hoist lifts the bales on to the waiting 
road vehicles. 

In the main press shop three overhead 
monorail conveyors deal with the movement 
of door and luggage boot lid panels ; one 
carries outer panels from the presses to the 
sound-deadener spray plant and back to the 
welding machines, and the second circulates 
from the presses to the welding machines and 
back. The third conveyor, which carries 
welded assemblies from the press shop to the 
neighbouring body-building shop, descends 
en route into a storage basement which has a 
floor area of 30,000 square feet. 

A panel stores forming part of the press 
shop has an area of 106,000 square feet, and 
is divided into three sections for large panels, 
small components and an export pressings 
collection and collation area. The large panel 
storage area accommodates such items as 
roof panels, wings, bonnets and floor panels, 
which are packed into special pallets designed 
for each panel. Smaller components are 
packed into stackable stillages. The export 
pick-up and collection area is partly loading 
dock and partly stores. Boxes, specially 
designed to accommodate panels, sheet meta! 
components and sheet metal assemblies, 
respectively, are transported from the export 
boxing department to this area for loading. 


Bopy BUILDING SHOP 


The body shop at Luton covers an area of 
223,100 square feet, and with ancillary areas 
there is a total of 353,400 square feet of floor 
space utilised for the manufacture of sheet 
steel bodies. This shop is supplied with 
components and sub-assemblies by a system 
of six overhead conveyors, with a total length 
of approximately 5500ft. Two principal 
conveyor systems, operating at floor level, 
are used for the body building operations, 
one being used for body welding, the other 
for body finishing. The body welding con- 
veyor is an endless chain 828ft long, arranged 
in the form of a long rectangle with sharply 
radiused corners. It is served by and syn- 
chronised with the two overhead conveyors 
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Fig. 3—One of the eleven bays in the new press shop with part of the extensive underdrive press installation 
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that carry the right and left-hand side frame 
assemblies. 

The body finishing conveyor runs near 
the body welding conveyor; on it the 
doors, trunk lids and other body fittings are 
added, and all sheet metal finishing, polishing 
and surface rectification prior to painting is 
carried out. 

A section of the body shop is allocated to 
door assembly finishing, and to it doors in a 
partly completed condition are delivered from 
the press shop by overhead conveyors having 
a total length of approximately 2450ft. Doors 
are assembled on two roundabout systems, 
each 12ft in diameter, and having eight weld- 
ing fixtures. These systems rotate in syn- 
chronism with a short door welding con- 
veyor system situated alongside at ground 
level, and on which a series of smaller finish- 
ing operations—brazing, welding and polish- 
ing—are carried out. This conveyor consists 
of forty-two trucks drawn by a continuous 
chain on a rectangular path. 

The key operations in the body shop are 
centred on the body welding conveyor on 
which forty-two specially designed jig trucks 
travel in continuous procession through the 
welding stations located in sequence through- 
out the system. Each jig truck consists of a 
platform about 13ft long by 5ft wide, mounted 
on two fixed castors at the front and a swivel 
castor arrangement at the rear. On this 
platform are a pair of precision locating units 
for the front and rear underbody assemblies. 
The permitted tolerance on the locating 
points and the fitting of component back-ups 
in manufacture was 0-002in, and the platform 
itself has an overall tolerance of 0-010in. 
On each side of the jig trucks are two butterfly 
clamps which hold and locate the side frame 
assemblies in relation to the underbody. 

Thirty pairs of side frame fixtures are 
provided for the main body welding conveyor, 
each pair being carried to the proper station 
at the right time by a synchronised overhead 
conveyor system and moving along with it 
until welding of the body structure is com- 
plete. The transfer and locking of loaded 
side frame jigs to the body jig truck is carried 
out manually from a pair of switch rails in 
the overhead conveyors. The side frame 
fixtures, when unlocked from the body jig 
truck on their return journey, pass through 
subsidiary welding stations, where a complete 
body side frame assembly is produced ready 
for loading into a body jig truck on the main 
conveyor. The main structure of the side 
frame jigs is of a special preformed section 
which gives the required high standards of 
strength and rigidity and resistance to deflec- 
tion. Each of these side frame fixtures 
carries all the locating and clamping devices 
needed to ensure consistently accurate sub- 
assemblies. 

The body side frame assembly consists of 
the rear quarter assembly ;_ centre pillar 
assembly ; rocker panel assembly (door 
sills) ; the front body hinge pillar assembly, 
and the roof side rails. The fixtures used in 
their assembly establish many important 
dimensions of the body shell, and control the 
co-ordination of all door apertures. The jig 
frame has a pair of locating posts which fit 
into the butterfly clamps on the body welding 
jig truck. 

On the body shell assembly circuit, the 
load/unload station is situated right beside 
the area where the first units to be loaded on 
to the jig trucks are produced. This area 
produces, on press-welder equipment, the 
front and rear underbody assemblies, which 
together form the floor (and also chassis) of 
the car. These two units are bolted rigidly 
down on to their locations at ten points ; 
four at the front—to correspond with the 
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alignment of the front suspension system 
previously established ; two close to the 
centre body pillars ; two at the mounting 
positions of the front anchorages of the rear 
springs; and two at the extreme rear of the 
underbody assembly. A set of smaller sub- 
assemblies then laid loosely on the truck, 
ready for subsequent welding into their 
correct positions, include the dash, scuttle 
and pedal panel assembly, and the rear shelf 
and seat-back assembly. The truck now 
enters the side-frame loading station. 

When a body jig truck enters the loading 
station a pair of side frame jigs, each com- 
plete with a welded body side frame assembly 
(left and right-hand), is ready waiting to be 
locked into position. 

The side frames and jig truck are also 
rigidly locked by quickly attachable sets of 
lateral spacer bars. The whole unit then 
travels through the welding stations, during 
which the body shell is welded into one 
integral unit. Following a series of smaller 
operations, the body shell is then unbolted 
from the mountings and placed on the finish- 
ing line alongside. 

The body finishing conveyor is a pegged 
floor-chain which pulls a large number of 
lightweight trucks along through the finishing 
stations. The first series of operations are 
concerned with the dressing and preparation 
of welded joints. When this has been 
completed the body shells pass into the 
sanding booths and, after sanding, the shell 
is fitted with doors and trunk lid, and the 
subsequent operations are all devoted to 
treatment of the surface of the body prior to 
painting and hinge adjustments. Inspections 
of surface finish and rectification of skin panel 
surfaces are the final operations undertaken 
before the shell is transferred on to the 
phosphate section overhead storage conveyor, 
which employs special slings for carrying the 
complete body shell. 

An overhead mono-rail conveyor 
delivers the body sheil to the paint shop on 
the floor above. This conveyor carries the 
body shell into the body phosphating and 
rust-proofing system, and has an effective 
length of 2183ft. After rust-proofing and 
underbody dip, the body phosphate con- 
veyor transports the shells into a pent-house 
above the paint shop. This pent-house holds 
all the drying ovens, furnaces, air replace- 
ment plant and pumping gear associated with 
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painting operations. On descending from 
the pent-house the body shells are ready for 
another underbody dip and various sealing 
operations. Prior to sealing they are transfer- 
red by a quick release system to a body primer 
and mono-tone conveyor system. This con- 
veyor after passing through the primer spray 
booths and up into the pent-house for dry- 
ing and stoving, returns to the wet sanding 
deck. After wet sanding the body is once 
more dried in the pent-house and enters the 
colour spray booths, again passing to the 
pent-house for drying and cooling. 

The bodies, now in full colour, are ready 
for polishing and for this operation they are 
placed on a floor chain and peg conveyor 
which carries a number of light wheeled 
trucks. After polishing the bodies pass 
directly out into the trim shop. 

A separate part of the paint shop is 
devoted to the painting of large sheet metal 
parts, particularly wings, bonnets and radiator 
lower grille valances. This painting system 
again comprises three conveyors linked and 
in synchronisation. The sheet-metal com- 
ponents are delivered from the panel stores 
by conveyor to the paint shop, where they 
are off-loaded by hand and transferred to the 
sheet metal phosphating conveyor. This con- 
veyor carries the sheet metal parts through 
phosphating only, from whence they are 
transferred to a second conveyor which 
carries the parts through a primer dipping 
operation. After primer dip the parts are 
transferred to a third conveyor for transport 
through the colour spray booths. On 
descending from the colour drying oven in 
the pent-house, the components are trans- 
ferred to a floor conveyor, which carries 
polishing heads, and from this section they 
are delivered to assembly stations in the trim 
shop. The small interior sheet metal com- 
ponents fitted to the body of the car are 
rust-proofed and painted on a separate 
system in the paint shop. 

Bopy TRIMMING SHOP 


The body trimming shop on the first floor 
of the new building is equipped with a 
conveyor which is 3060ft in length, and 
carries 167 body shells on a pegged floor 
chain which pulls the lightweight trucks, on 
which the bodies are mounted, through the 
sequence of trim operations. The trim shop 
occupies an area of 218,700 square feet and 





Fig. 4—The body trim conveyor which holds 167 bodies in process of trimming 
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the trim stores, on the same floor, has a floor 
area of 60,750 square feet. A further 26,325 
square feet in the basement is set aside for 
seat spring-case manufacture, and brings the 
total area in which trim activities are under- 
taken to 305,775 square feet. 

In addition to the main trim conveyor, 
part of which is illustrated in Fig. 4, the shop 
contains several areas which produce the 
components fitted to the body shell. These 
include front and rear seat assembly, steering 
column and steering wheel assembly, bonnet 
assembly, upholstery and carpet cutting 
and sewing, door trim pad assembly, wind- 
screen and rear window assembly, ventilator 
assembly and rear quarter and arm-rest 
assembly. These sections are located as near 
as possible to the appropriate assembly 
station and the sub-assembly operations are 
carried out on benches and special tables. 

The body trim assembly line is fed direct 
from the paint shop with painted body shells, 
which are pushed into an automatic marshal- 
ling section which consists of four conveyors 
laid side by side, each 68ft long. Each holds 
eight bodies mounted on their respective 
trucks. Switches in the conveyor shunt the 
bodies from the rear of the conveyor up to 
the front as they are removed from the 
marshalling banks and pushed on to the 
main trim conveyor. One section of this 
conveyor passes through a tunnel 100ft long 
in which batteries of high pressure water 
jets are used to test the waterproofing of the 
body shell. A second water spray tunnel 
ensures that rectification measures are effec- 
tive. When the body is completely trimmed, 
it arrives at the starting point alongside the 
marshalling bay where, through an aperture 
in the floor, it is lowered by means of an air- 
hoist and special grab down to the body 
mounting station on the final assembly line 
which runs beneath. 


ASSEMBLY LINE 


The final assembly hall is approximately 
1000ft long by 180ft wide, and an assembly 
conveyor 960ft long, which traverses almost 
the full length of the hall, is in two syn- 
chronised and linked lengths. The first 
length is a single strand slat conveyor which 
begins at bench level, slowly rising to 
shoulder height. Over this length the front 
axle, rear axle and engine units are mounted 
on the body shell, lowered from the trim 
shop on the floor above. Wheels and tyres 
assembled in the basement are brought by 
an overhead roller conveyor to the assembly 
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station on the main assembly line. An 
automatic system is used to deliver the wheel 
assemblies on either side of the conveyor 
alternately. 

Once the car has wheels fitted, it is trans- 
ferred automatically from the single strand 
conveyor to a two-strand slat conveyor, on 
which final assembly is completed. 

At the end of this assembly line provision 
has been made for the extraction of exhaust 
fumes emitted when the engines are started 
up for inspection. This system consists of a 
long extraction duct suspended from the 
ceiling immediately above the assembly line, 
and as each car enters this section of the 
assembly line it is coupled to the duct by a 
flexible pipe which is inserted in the exhaust 
pipe. Pipe and car travel along together 
until the car is driven off the end of the line. 
After inspection, each car is driven to a 
head-lamp focusing and toe-in adjusting 
station. Before reaching the station the car 
passes over a grid which brings the shock 
absorbers into “ life’ so the car, when in 
the head-lamp focusing station, will assume 
a natural posture which coincides with its 
normal position when travelling along the 
road. 

In the subsequent roller test inspection 
section there are four sets of free-running 
rollers which support the rear (driving) 
wheels so that an inspector can put a 
car into any gear and carry out what is 
virtually a simulated road test. It is stated 
that, with experience, a skilled inspector can 
pinpoint any mechanical fault over the 
equivalent of 1 mile run off on the speedo- 
meter. Cars are then driven on to one of 
three parallel floor-level slat conveyors, where 
they run over well-illuminated pits which 
permit work to be carried out beneath. For 
the final length of these conveyors, cars run 
through high intensity light tunnels, where 
finish imperfections can readily be detected. 

The final finish section consists of two 
parallel floor-level slat conveyors, in the 
first part of which are spot spray booths for 
paint rectification work and drying-off ovens 
and a body polishing section. 


PLATING SHOP 


An important part of the expansion scheme 
has been in the re-equipment and replanning 
of the plating and radiator building facilities, 
which are now housed in a shop with a 
floor area of some 251,500 square feet and 
of which 65,700 square feet have been set 
aside for plating work. 


The automatic 


Fig. 5—Cars pass in through the car conditioning and final finish and inspection areas 
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copper, nickel-chrome and zinc plating 
plants of advanced design include two 
Deinert automatic copper plating plants, a 
Canning automatic nickel-chrome plating 
plant, a new Canning automatic nickel- 
chrome plating plant, a new Canning auto- 
matic copper plating plant, three automatic 
zinc plating plants, barrel plating and heat 
treatment plating plants, and manual plants for 
copper, nickel and chrome plating operation. 

Each Deinert plant is completely auto- 
matic in operation and consists of a series of 
twenty-two process tanks placed in a narrow 
oval circuit around a central conveyor 
system. Pairs of vertical guide rails act as 
spacers as well as tracks for raising and 
lowering loads of components. Wheeled 
trolleys carrying component-loaded flight 
bars which extend out over the process 
tanks, run up and down the vertical guide 
rails, according to the process cycle. The 
trolleys are lifted and lowered by a hydraulic 
bridge operated by three mechanically linked 
rams. The transfer of component-loaded 
frames from one process tank to the next one 
is accomplished by a combination of lifting 
by the hydraulic bridges, horizontal move- 
ment by the central chain conveyor system, 
and lowering by the bridges. The capacity 
of each of these plants is 8 square feet of 
plating per suspender jig load, and forty-eight 
jig loads are delivered per hour, giving a 
total output capacity of 384 square feet of 
plating per hour. 

The installation for the copper, bright nickel 
and chrome plating supplied by W. Canning 
and Co., Ltd., is in two sections. The first 
section applies a heavy copper deposit which 
is polished prior to being conveyed back to 
the bright nickel and chrome section of the 
installation from which components are 
passed directly to the assembly lines. Each 
unit is designed to handle 100 jigs per hour, 
each jig being loaded with approximately 
8 square feet area of components. The 
200 jigs per hour total throughput is thus 
equivalent to 1600 square feet of plated work. 


In the heavy copper plating plant two rows 
of twenty-two process tanks lie parallel to 
each other 9ft apart. Around the plant is a 
massive steelwork structure which supports 
the conveyor system, rectifiers, transformers 
and storage tanks and the platform and cat- 
walks for the plant operators. A conveyor 
system runs between the tank rows supporting 
a series of flight bars which extend over the 
tops of the tanks on either side. There are 
138 flight bars spaced on a twin strand link 
conveyor and held in position by flared “* U ”’ 
shaped plates attached to links in the con- 
veyor. During plating the bars are carried 
by the conveyor on hard drawn high con- 
ductivity copper track above the tops of the 
process tanks. At the discharge end, the 
conveyor carries the flight bars upwards 
and back over the length of the plant to the 
loading end. 

The conveyor system is operated by a 
system of twenty-three elevator towers 
between the rows of tanks. These towers are 
fitted with a carriage and when a flight bar 
approaches a transfer station a limit switch 
starts the elevator motor. The carriage then 
moves up the tower, lifting the flight bar with 
it, and at the end of the travel a limit switch 
stops its movement. The flight bar is then 
slid forwards by a separate system and the 
distance moved is sufficient to clear the lips 
of the abutting tanks and allow the jigs to be 
lowered cleanly into the next process tank. 
When the flight bar reaches this position, the 
lift motor reverses and the elevator is lowered, 
placing the bar back on the moving conveyor, 
the speed of which is 124in per minute. 

Serving the main conveyors are auxiliary 
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conveyors which, in addition to feeding the 
process conveyor with loaded jigs and receiv- 
ing the plated work, present and accept the 
jigs at the automatic loading and unloading 
machines. Finished work from the polishing 
section is passed to five loading bays, each 
of which handles a particular group of 
articles. The feeding conveyor has a series 
of trolleys which are brought on loops into 
the loading bays, where they are loaded with 
jigs filled with the polished work and moved 
on to the conveyor which transports them 
to a storage point before the loading unit. 
At the correct time four jigs are carried by 
the trolleys to the loading position, where 
they are stopped for four pairs of arms from 
the loading unit to lift and place them on the 
flight bars of the plating plant conveyor. — 
The empty trolleys then by-pass the plating 
plant and are brought to the discharge 


Two-Storey Prestressed 
Concrete Structure 


Precasting of beams in sections, and site assembly and 


erection are exemplified in a prestressed concrete building 


at Southampton. 


of a main roof beam is shown being lifted into position in 


It has been assembled with three 


the heading illustration. 


diaphragms which also form cantilevers for the support of 


the suspended sections of the secondary beams. 


HE accompanying drawing shows details 

of the structure of a two-storey building 
completed recently at Southampton, and 
which serves as a factory, garage and show- 
room. The main beams have been built 
from conveniently short precast elements of 
2 tons or less in weight, manufactured 
away from the site, and then assembled and 
lifted into position. Restricted space and 
access at the site, and an early completion 
date were the factors which favoured such a 
method of design and construction. 

The building is a two-storey structure, 
200ft long and 158ft 6in wide. Except in the 
front bay (the showroom) columns form 
three spans across the width of the building 
of 47ft, 62ft 8in and 47ft. The external 
columns have a section of 24in by 12in and 
the two inner rows are 20in square. All 
columns are at 19ft 104in centres. 

The prestressed I-section main beams are 
3ft 104in deep overall and were precast in 
elements 7ft 9in long, each having a dia- 
phragm at one end. Caulked mortar joints 
were made between the elements. The 
centre span consists of a 52ft 8in beam sus- 
pended between Sft cantilevers from the side 
spans, a system found to be much more 
economical than one with three continuous 
spans. At the points of suspension there are 
3in diameter mild steel rollers between the 
halved ends of the beams, and the prestressing 
cables are arranged to resist the bending and 
shear stresses in the halving. Side spans were 
stressed with 8- and 12-wire Gifford-Udall- 
CCL cables, made of 0-276in diameter wires, 


The suspended section of the centre span 
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end of the process line. Meanwhile, four 
jigs of processed work at the discharge end 
of the plating line are lifted by the unloading 
unit, rotated through 180 deg. and placed 
on to the trolleys of the conveyor. At a 
signal, the trolleys are moved along the con- 
veyor to the unloading section, where each 
trolley selects its appropriate bay. 

The design of the nickel and chrome plant 
is generally the same as the heavy copper 
installation, but it is slightly larger and the 
plating tanks are in two parallel rows 9ft 
apart with thirty-two tanks in each line. 

Much of the polishing of metal components 
has been mechanised. Components are 
clamped on to fixtures, by which they are 
carried on a conveyor system to a series of 
polishing mops mounted on universal heads. 
The heads can be placed in a number of 
positions to run statically or they can be 
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in “* Ductube ’’-formed ducts. In the sus- 
pended spans, cables of the same diameter 
were used, with special 36-wire steel anchor 
plates to simplify the design of the halved 
ends of the beams. 

The beams were assembled and jointed on 
the ground floor slab and lifted into position 
with two erection masts. Four cables in the 
cantilevered beams and five cables in the 
suspended beams were stressed before lift- 
ing. The remaining cables were tensioned 
after the secondary beams and floor panels 
had been placed. In the cantilevered beams, 
these cables were stressed from outside the 
building. 

The I-section secondary beams, which are 
supported on brackets formed on the dia- 
phragms of the main beams, have a total 
depth of 2ft lin and are at 7ft 10in centres. 
They were pretensioned with 0-2in diameter 
crimped wire, and erected by a light mobile 
crane. 

To provide bond with the in situ topping 
of the floor slab the tops of the main beams 
are castellated and the secondary beams are 
transversely ridge-tamped. The slab is of 
composite construction ; precast soffit panels 
3in thick span between the secondary beams 
and are covered with 2in of in situ concrete. 
Bond with the main and secondary beams is 
further helped by “ Tentor”’ reinforcement 
projecting from the panels. The in situ 
topping has mesh reinforcement. Floor slabs 
were placed by the crane used for the second- 
ary beams and, in some cases, by a “* Reema” 
erection derrick in the middle of the building. 
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mounted on a_ counter-balanced device 
which permits the head to move in and out, 
or up and down, depending on the shape 
of the surface to be polished. Polishing 
mops are in some cases shaped to conform 
with the contours of components. Each 
polishing mop is provided with mechanical 
or electro-mechanical applicators which 
automatically cover the mop with the 
required amount of compound. 

Rotary machines of two kinds are used. 
On one, fixtures are mounted on self-aligning 
and self-indexing tables, with polishing mops 
positioned at each station around the peri- 
meter of the table. On the other, the con- 


veyor system has repositioning or jig-rotat- 
ing devices at selected stations so that the 
various surfaces of awkwardly shaped com- 
ponents can be presented to the mops in 
turn. 
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For the remainder of the ground floor— 
that is the 39ft 64in wide end bay at the front 
of the building which serves as the showroom 
~~main beams of the same size span across 
the width of the bay at right angles to the 
main beams over the other bays. The beams 
are also carried on independent columns in 
order to reduce the transmission of noise 
from the rest of the structure into the show- 
room. 


RooFr CONSTRUCTION 


The main roof beams are of I-section with 
an overall depth of 3ft 4 in; they were precast 
in 15ft lengths. At this level the central sus- 
pended portion of the centre span is reduced 
to 41ft 2in and the cantilevers are increased 
accordingly. Diaphrams cantilevering 5ft 9in 
on each side of the main roof beams at 15ft 
intervals, form the haunch section of the 
precast secondary beams. The main roof 
beams were assembled on the finished first 
floor slab, beneath their final positions. 
Two of the three cables in the cantilevered 
beams, and all the cables in the suspended 
spans, were stressed before the beams were 
lifted into position. Erection was by means 
of a single erection mast. 

The diaphragms which project from the 
main roof beams carry the suspended double- 
cranked central sections of the secondary 
beams. These sections are 31ft 2in long over 
the two end bays and 29ft lin long elsewhere. 
At the ends of the building each external 
column has a cantilevered head which 
projects 3ft 9in to form a halved joint with 
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Details of two-storey structure in prestressed concrete. 
lighter than, the first floor main beams shown in the lower three views 


the secondary beam; these columns were 
precast and prestressed. All other columns 
in the building are of in situ concrete. 

The maximum depth of the secondary 
beams is 2ft at the haunches and the minimum 
is 1ft 6in at mid-point of the suspended spans. 
The profile of the cranked beams has been so 
arranged that a single prestressing cable, 
anchored at the external columns, could be 
used for the full 200ft length of the building. 
The ends of each section of the secondary 
beams are halved, so that suspended portions 
can rest on haunch sections without tem- 
porary supports. To erect a complete 
secondary beam, the sections were first 
positioned along the whole length of the 
factory ; next, caulked mortar pressure pads 
were formed in the top half of the halved 
the cables were then threaded and 
tensioned ; and finally the bottom halves of 
the joints were filled with mortar. The joints 
are situated in regions of one-way bending ; 
this method of construction has resulted in 
a series of continuous beams which have 
been stressed in a determinate condition. 

Precast reinforced concrete purlins sup- 
port the roof cladding which is wood wool 
slabs covered with bituminous felt. Welded 


steel frames for the monitor roof lights are 
bolted to the secondary roof beams. 
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CONCRETE SPECIFICATIONS 

All concrete above ground floor level was 
specified as a nominal mix of 1 : 14:3 by 
weight. The im situ concrete was specified 
with a water to cement ratio of 0-43 and a 
minimum 28-day cube strength of 6000 Ib 
per square inch. The actual cube strengths 
ranged between 7000 Ib and 8000 Ib per 
square inch. The concrete for the precast 
units was specified with a water to cement 
ratio of 0-40 and a minimum 28-day cube 
strength of 7000 lb per square inch. The 
actual cube strengths ranged between 8000 Ib 
and 9000 Ib per square inch. 

The mortar for jointing was made with 
equal parts of sand and rapid-hardening 
Portland cement mixed with the minimum 
amount of water required to give cohesion. 
This mortar was caulked hard into the 
joints. Normally stressing was not started 
until two days after completion of the last 
joint. Where the initial stresses were low, 
this period was reduced to one day. “* Con- 
bex ” grout was used. 

The maximum bending stresses in the 
concrete are minus 100 Ib and plus 2250 Ib per 
square inch. The maximum principal tensile 
stress is 100 1b per square inch. The final 
steel stress after a total relaxation of 15 per 
cent is 60 tons per square inch, or 60 per 





they are —_ similar to, though somewhat 


cent of the ultimate strength of the wire. 
The loss of prestressing force in the pre- 
tensioned beams was taken as 20 cent. 
This force was ignored in the calculation of 
the shear conditions at the supports of these 
beams because of the very short transfer 
length available. 

The building was erected for R. F. Seward, 
Southampton. The consulting engineer was 
Mr. E. W. H. Gifford, M.I.C.E., the general 
contractor Sadler and Co., and the sub- 
contractor for the concrete frame Reed and 
Mallik, Ltd. 





Co.tp CASTING METAL. ~A cold casting metal 
known as “ Metolux”’ is now available from M.G 
Plastics, Ltd., 9, South Molton Street, London, 
W.1. This material is a liquid consisting of thermo- 
setting plastics which, when mixed with a powder 
incorporating finely divided metals, supplied in a 
separate pack, forms a mouldable paste. This paste 
on setting is stated to possess all the desirable pro- 
perties of a solid metal. The metal when set is stated 
to withstand temperatures up to 450 deg. Fah., and 
it can be finished to filing or sanding. It 
can be used to patch or fill in all metals, includ- 
ing aluminium and its alloys, as well as in connection 
with wood, canvas or fibreglass. 


ENGINE O1_s.—Multigrade oils of peng 10W/30 
have now been added to the Shell “ Rotella ” range, 
using the same heavy-duty additives and a solvent- 
extracted base. A I grade, designated by 
the suffix “ T,”’ is also available. 





Electronically Controlled 
Milling Machine for Air- 
craft Components 


An electronically controlled 


dimensional milling of aircraft components from slabs up 


to 8ft high by 25ft long has been developed and built by the 


Fairey Aviation Company, Ltd., in 


Ferranti, Ltd. 


right, has completed rigorous acceptance tests, and so far 
its production rates are from ten to thirty times faster 
than with the conventional methods in machining aircraft 


components from large slabs. 


ARTICULARS have been received from 

the Fairey Aviation Company, Ltd., of a 
three-dimensional milling machine, equipped 
with the Ferranti electronic programme con- 
trol system, which has been developed and 
built for the manufacture of machined inte- 
gral aircraft components from slab material. 
This machine has a table capacity for slabs 
up to 8ft high and 28ft long, and is designed 
for machining speeds of up to 150in per 
minute. It was designed and built by the 
Fairey Aviation Company, Ltd., in conjunc- 
tion with Ferranti, Ltd., after an extensive 
research and development programme had 
been carried out by the former company into 
the manufacture of slab components. 

In the initial investigations on high-speed 
cutting of light metals the problem of metal 
pick-up and welding to the cutter was 
resolved by injecting oil mist directly on to 
the cutting face from jets embodied in the 
cutter. A drive system was developed in 
which a rack drive gearbox had two gear 
trains driving in opposition and incorporated 
a preloading device which eliminated back- 
lash independent of gear tooth clearance. A 
slide system with extremely low co-efficients 
of static and dynamic friction and free of 
stick-slip was also developed, as well as a 
structural design incorporating high mechan- 
ical stiffness with a minimum mass. 

Various programme control systems were 
investigated, and it was decided that the 
most suitable would be the Ferranti digital 
system in which a computer is used to process 
the planning information, the machine con- 
trol equipment being simply a servo system 
utilising, as its input, the magnetic-tape- 
recording produced by the computer. For the 
measurement system there has been adopted 
optical diffraction gratings which are 
completely independent of the drive system 
and measure movement of the slides directly, 
thereby embracing the complete machine 
within the control loop. 

With its knowledge of the requirements of 
the aircraft industry Fairey therefore pre- 
pared a scheme for a machine tool capable of 
utilising the full control possibilities of the 
Ferranti system, a machine to have a high 
degree of accuracy and to be at the 
same time an efficient cutting engine, thus 


machine for 


conjunction 


This machine, which can be seen on the 
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with 


making integral construction an economic 
proposition. This scheme had been made 
possible through a proposal which had been 
put before the Aircraft Production Develop- 
ment Directorate of the Ministry of Supply 
and had received its support. A development 
contract was issued in late 1955 for the 
design and manufacture of the machine, and 
it provided for full-scale testing of the 
various unorthodox ideas to be progress- 
ively done throughout the construction 
programme and continued until the machine 
was completed, when it would be subjected 
to a comprehensive series of performance 
tests. 

The machine, which can be seen in the 
illustration in this page, weighs 50 tons and 
has a vertical column with a travel of 25ft 
along the bed, this forming the x axis 
of the machine. Mounted on the face of the 
column is the head carriage which travels 
vertically along the y axis over a distance 
of 7ft. The cutting head is fixed to a cross- 
slide on the head carriage and has an infeed 


movement of I2in along the z axis. 
These x, y and z movements are servo 
controlled from the pulse information 


recorded on the magnetic tape. 

The vertical worktable of the machine is 
8ft high and 28ft long and is built up of four 
1S5in deep cast iron slabs mounted on three 
buttress supports. These supports stand on 
base castings fastened to the machine bed 
and enable the table to be set at a suitable 
distance from the cutting head, this range of 
adjustment being 24in. Running along the 
lower edge of the worktable is the chip con- 
veyor which carries the swarf to one end of 
the machine and deposits it in containers. 
A series of hinged deflector plates on the 
conveyor can be closed to form a walkway 
along the full length of the table to facilitate 
component handling. Slide faces and other 
functional parts of the machine are fully 
protected by flexible covers against the 
ingress of swarf. 

The operator normally stands in front of 
the control desk and on the platform at the 
base of the column is the hand control box 
mounted on a hinged pedestal which can be 
used for manual operation of the machine 
and setting up to component datums. Two 
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speeds are provided on each of the three 
machine movements, a normal operating 
speed for cutting and a pick-off speed at 
which single movements of 0-00lin can 
easily be selected. Hydraulic and electrical 
power supply equipments are enclosed in a 
separate housing away from the machine. 
The electrical cables and air supply lines are 
brought into the column on an overhead 
boom hinged from a wall stanchion, and the 
hydraulic oil supply passes through flexible 
pipes encased in armour sheathing rolling in 
a metal trough built along the front edge of 
the bed. The weight of the head carriage is 
balanced by means of a hydraulic cylinder 
inside the column. 

The traverse speeds on the machine are 
infinitely variable up to the maximum 
of 150in per minute on x and y axes and 
75in per minute on z axis. The normal 
operating range used in production is 100in 
to 150in per minute for the roughing opera- 
tions and 50in to 75in per minute for the 
finishing operations. 

The method of slide lubrication used is a 
version of the hydrostatic pressure system, 
in which the moving members are entirely 
supported on an oil film with no direct 
metal-to-metal contact between the bearing 
faces. An automatic metering device controls 
the pressure of the separating oil film in such 
a way that external loads applied to moving 
members cause an opposing force system to 
be set up in the oil film to balance the loads 
completely and maintain the location of 
the slide. The system thus accommodates 
all the cutting and inertial loads encountered, 
and the frictional forces are entirely viscous 
and independent of the loads on the slide. 
The main bed slide of the machine under test 
with a 9-ton load gave the following relation- 
ship between friction force and speed : — 

At 10in per minute, force required =2 lb : 
at 100in per minute, force required =20 lb ; 
at 200in per minute, force required = 40 lb. 

A reduction of the load from 9 tons to 
| ton caused a slide movement of only 
0-0003in from the mean setting, the carriage 
still floating freely. This system is virtually 
free from wear, there being no metal-to-metal 
contact, and so the accuracy and efficiency 
of the slides should be maintained indefinitely. 
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THE Drive SYSTEM 

It is not uncommon in a conventional 
machine tool drive system to find that the 
drive motor can be turned through a number 
of revolutions before the machine begins to 
move, due to backlash between the mating 
teeth of the gearing and wind-up or elasticity 
in the gear shafts and bearings. Naturally, 
if a controlled machine tool is to follow the 
control information with any degree of 
accuracy, then these conditions must be 
eliminated. The drive system adopted for 
this machine is by high-speed hydraulic 
motors of extremely low inertia coupled to 
specially designed gearboxes. A Ferranti 
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The 20 h.p. cutting head runs at 6000 r.p.m. 
and has been tested on the machine up to 
metal removal rates of 140 cubic inches per 
minute for face milling and 110 cubic inches 
per minute with end mills of 2in and 3in 
diameter. The surface finish obtained at these 
rates was around 10 micro-inches r.m.s. 


THE CONTROL SYSTEM 


The system of control was fully described 
in an article in THE ENGINEER of April 13, 
1956 (page 326). 

Along the length of each axis of the 
machine is a glass grating, ruled over its 
full length with a pattern of fine dividing 





Programme-controlled, three-dimensional machine for milling aircraft components from slabs up to 8ft 
high by 25ft long 


standard 4 h.p. gearbox used on the infeed 
movement drives on to a recirculating ball 
lead screw engaging with a double-nut system 
with spring preload. 

The larger gearboxes on the x and 
y movements are of Fairey design and 
are twin-train boxes terminating in a pair of 
spur pinions driving on to a common rack. 
The gear loop is closed at the input end by an 
axially floating shaft with right- and left-hand 
helical pinions engaging with the first gear 
in each of the two trains. Pneumatically 
loaded bellows apply an axial load to the 
floating shaft which results in a preload 
torque equal to 110 per cent of full-load 
torque being applied throughout the two 
trains. Under conditions of no-load the 
preload torque is equally distributed through 
the two gear trains and it is taken up by the 
driving train as the drive torque is applied. 
At full load the remaining 10 per cent of the 
preload exerted on the non-driving train 
maintains the backlash-free condition. The 
axial float of the preload shaft accommodates 
any tooth ripple or eccentricity errors in the 
gearing and, over a period, automatically 
takes up tooth wear. 

The gears, shafts, bearings and mountings 
were designed for optimum conditions of 
high stiffness with low inertia and it is stated 
that, due to these considerations, combined 
with the virtual absence of slide friction, 
the resonant frequency values recorded on 
test were: for the x drive with an 
84-ton column, 22 c/s, and for the y 
drive with the 1-ton vertical carriage, 63 c/s. 


lines spaced with a frequency of 500 lines 
per inch. On the moving member there is a 
reading unit with a small section of similarly 
ruled grating which, placed at a slight angle 
to the long grating, sets up a Moiré 
fringe pattern where alternate dark and 
light bands travel across the screen each time 
a line is passed. A group of photo-cells scan 
this fringe pattern and transmit two pulses 
for each line counted, so that each pulse 
represents a distance of 0-00lin. 
Considerable emphasis has been placed on 
electronic reliability and the circuits are 
designed to continue functioning correctly 
even if the value of any of the components 
varies by as much as 30 per cent. As an 
additional precaution, a daily check drill is 
instituted where the screen voltages of all the 
valves in each channel are reduced in turn, 
so that any componert approaching the 
marginal condition can be replaced before 
the day’s work commences. This marginal 
check occupies only ten to fifteen minutes, 
but the reliability of the equipment is such 
that it has never been found necessary so 
far to replace any components, Checking 
circuits are provided to ensure that the errors 
in the machine movements never exceed a 
preset level. The check channel pulses from 
the tape are compared with the sum of the 
feed-back pulses from the x, y and z 
gratings and if the discrepancy between 
these exceeds eight digits, the machine stops. 
In addition to this, safety interlocks are also 
provided to stop the machine in case of 
failure of any of the services. Several refine- 
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ments have been added to the control equip- 
ment supplied for this machine. The code 
symbol MCC-F appearing on a programme 
will automatically switch the control circuits 
to double pulse scale, where traverse speeds 
of over 75in per minute are being used and 
at the end of each programme the symbol 
MCC-W is used to stop the tape-deck. A 
mirror image switch has also been added to 
the control desk so that right- and left-hand 
components can be produced from the same 
magnetic tape. 


PERFORMANCE 


A comprehensive acceptance programme 
was devised by the Ministry of Supply to 
test every aspect of the machine performance. 
A full alignment check was made and a series 
of test pieces machined and inspected for 
accuracy and finish. Time trials were con- 
ducted under full cutting load and complete 
functional checks made on all services. 
Extremely good surface finishes were obtained 
even under full load conditions; 8-10 micro- 
inch r.m.s. at 1!10in per minute, with a 3in 
diameter end mill on a full face cut at 0-34in 
depth is a typical example. Dimensional 
accuracies of +0-002in were achieved on 
dimensions up to 18in with repeatability 
within 0-00lin over four consecutive test 
pieces. An elliptical channel section frame 
7ft high, which entailed the machining of 
four elliptical paths, was produced with every 
dimension within 0-00Sin, the part being 
programmed directly from the curve equa- 
tions. All the test pieces were machined at 
the normal traverse rates quoted above. 

The makers state that it is too early yet to 
quote actual production times against con- 
ventional machining times, as the few com- 
ponents machined have not been produced in 
sufficient quantity by hand methods to 
achieve a settled production time. The time 
saving in relation to these is, of course, 
extremely high, but records being compiled 
indicate, so far, that the original estimates of 
production rates between ten and thirty 
times faster than normal will be borne out. 

Development work under the Ministry 
specification is still proceeding on various 
aspects of the machine. Specially designed 
bearings will soon be ready for test for use 
on a 100 h.p. spindle to operate at 12,000 
r.p.m.—which will raise the cutting capacity 
of the machine to 500 cubic inches per minute 
or even higher. Various aspects of angular 
control are being studied, the farthest 
advanced of these being a spindle adaptor 
carrying a variable angle cutter which will 
mill the changing angles normally encoun- 
tered around the periphery of wing ribs. 
This can be achieved without any additional 
control equipment by locking the infeed 
movement and switching the “ Z” channel 
over to the angular control. Design studies 
are also under way for a smaller version of 
the machine, for milling high tensile steel 
components. 





FIREPROOF INSULATION BoarD.—A fireproof insula- 
tion board, known as “ Ubesto,”” being made by 
the Universal Asbestos Manufacturing Company, 
Ltd., Tolpits, Watford, Herts, is stated to be an 
entirely incombustible panelling board. It is grouped 
in Class 1 under B.S. 476, 1953, and has a high degree 
of resistance to direct flame impingement. This low- 
density board, with a high asbestos fibre content, con- 
forms with the requirements of B.S.S. 1785, its thermal 
conductivity or “ K" factor being 0-80. It is of 
entirely mineral composition and is rot- and vermin- 
proof. Water absorption of the board is stated to be 
80 per cent of its own weight, without structural 
deterioration, when i for twenty-four hours. 
It is made in three thicknesses—tin, ¢in and 4in—with 
approximate weights of 1 lb, 1 lb 6 oz and i Ib 13 oz 
per square foot respectively. 
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LETTERS AND LITERATURE 


Letters to the Editor 


( We do not hold ourselves respensible for the opinions of our 
correspondents ) 


RAILWAYS INTO ROADWAYS 


Sir,—When I write of Mr. Torbell’s 
dream railway, described in your issue of 
April 25, it is without irony. Even the push- 
button railway visualised by Mr. Ward, in 
your issue of April 4, must be recognised as 
practicable. It is valuable to have these 
pictures of the ultimate in railway operation. 
There is, however, one thing lacking: the 
clients and customers of the era have been 
left out of the dream. For instance, the 
stations of all but very few of the intermediate 
towns on Mr. Torbell’s line are to be closed : 
their townsfolk will be deprived of a service, 
and a most valuable strip of real estate, paying 
no rates or taxes, bisecting these towns, will 
be used exclusively by other people and their 
goods in trains thundering through at top 
speed, day and night, to which there may be 
some local reaction. That may be rated only 
a minor point; but what of the general 
attitude towards the new, dream services ? 
The primary factor in transport has been 
defined by the General Manager of the 
Southern Region in an Institute of Transport 
lecture : it is a very human one ; people in 
industry persist in putting their own con- 
venience first ; they require transport to be 
prompt and punctual, ready to go anywhere 
—in a word, obedient, normally written 
flexible. As a prelude to offering dream 
services more inflexible than the present 
services, Mr. Torbell decries flexibility ; but 
the indications are that people and industry 
will go their own sweet way, preferring road 
transport, irrespective of Mr. Torbell’s 
lament, unless the secondary factors in his 
services outweigh convenience. These are 
price and speed, but they come only a very 
poor second to personal and industrial con- 
venience, with safety almost nowhere (being 
extant to a satisfactory degree in all common 
forms of transport). Accordingly, even if 
streamlining and push-buttoning lead to more 
than a marginal cheapening and speeding of 
rail transport—which seems improbable— 
there is little chance of reversing the present 
steady drift of traffic away from the railways. 
That is substantiated by the experience of the 
U.S.A., where £5000 million has been spent 
post-war on modernising railroads, even up 
to a standard not far short of Mr. Ward’s 
ideal. Indeed, the desperate situation of the 
American railroads, revealed in their own 
evidence before the Land Surface Trans- 
portation Sub-Committee of the Senate in 
Washington last February, is an object lesson 
for Britain. The drift away is gathering 
speed even in the country of the long haul. 
Railway modernisation, dreamed onwards to 
the limit, cannot be relied upon to satisfy 
human and industrial needs. 

Admittedly railway conversion also is a 
dream. The great difference is that it is 
the dream, not of professional transport 
operators, but of ordinary, thinking men and 
women of Britain—transport’s clients and 
customers and amateur practitioners—of 


whom the League is just a cross section. You 
will appreciate that some little time must 
elapse before the League reacts to the 
stimulating leading article in your issue of 
April 25. Meanwhile, since you have allotted 
it an expensive task, | wonder whether you 
would graciously allow me to add that it is a 
non-profit organisation, managed by a com- 
mittee of twenty-two, and that donations 
and applications for membership or associate 
membership should be addressed to the 
Secretary, Railway Conversion League, 
123-124, Newgate Street, London, E.C.1. 

T. I. Ltoyp 

Railway Conversion League, 
London, W.9, 
April 28, 1958. 


Sir,—May I draw attention to funda- 
mental errors of fact in Brigadier Lloyd’s 
letter, published in your issue of April 11, 
which in my submission invalidate much of 
his argument ? 

First, although Brigadier Lloyd questions 
Mr. Spencer’s argument on coal traffic, he 
himself quotes, in reference to such traffic, 
figures which are largely irrelevant. For 
instance, he writes (specifically in respect of 
coal) of the average trainload as being only 
159 tons. This is actually the average train- 
load for all classes of freight traffic, including 
merchandise, which on average weighs much 
less in relation to wagon-space occupied. 
The figure for an average coal trainload is 
very much higher, and, indeed, the actual 
trainload on many routes, like that over the 
Pennines between Wath and Godley, is 
500 tons or more. 

Next, your correspondent’s contention that 
““a single 20-ton’’ (road) “‘ tipper could do 
the job ’’ (of a 1000-ton train) “* in four days,” 
would appear to involve one lorry driver 
having to work continuously for 100 hours 
to a schedule of two runs (one in each direc- 
tion) at 60 miles in the hour for each of fifty 
round trips (i.e. 56 miles each way). A more 
realistic appreciation of the manpower in- 
volved (for one vehicle) would be four men 
per day (if they could stand the strain of 
Operating at the speed envisaged), while 
even this estimate disregards those who build 
and maintain the vehicle, and the way, and 
those who police it, and also those who 
administer the transport service. Of the 
fifteen men mentioned by Brigadier Lloyd 
as necessary to operate one train, only three 
are concerned in moving a particular freight 
train. The remainder include such as signal- 
men, maintenance, workshop, clerical and 
other staff. Brigadier Lloyd’s further argu- 
ment, that “‘ roundly, British Railways em- 
ploy 600,000 people to run daily 40,000 
trains ’’ is equally fallacious. The actual 
total of less than 571,000 (not 600,000) 
British Railways employees includes about 
20,000 staff who are engaged solely in collec- 
tion and delivery work by road. Within the 
overall total there are also more than 126,000 
workshop staff, responsible for the construc- 
tion of a considerable proportion of British 
Railways rolling-stock, and for the mainten- 


ance of all of it. But in nearly all Brigadier 
Lloyd’s arguments and examples he refers, 
on the road haulage side, only to drivers. 

In the third paragraph of his letter from 
which I quote, however, he does tell us that 
the number of transport employees in the 
country (including B.R.) is about 2,000,000. 
But British Road Federation statistics (Basic 
Road Statistics) show that there are 2,050,000 
employed full time in road transport alone ! 
To this should be added the clerical admini- 
strators of more than 1,000,000 “C” 
licensed vehicles, and at least the drivers of 
some 4,200,000 private cars, of which over 
1,000,000 are generally acknowledged as 
*“* business.”’ It is thus clear that there are 
some 4,000,000 persons actively engaged in 
transport, a figure which puts in proper 
perspective the 570,000 employed by British 
Railways. Brigadier Lloyd goes on to ask 
if we are “justified in perpetuating so 
dangerous an industry’ (as the railways) 
‘“‘imperilling fully 1 per cent of the entire 
population, when there is an existing alter- 
native ?”’ Evidently the Brigadier has not 
compared the published figures of rail and 
road safety or he would not ask such a 
question. In 1956 (the last year for which the 
Ministry of Transport official statistics have 
been published) 171 railwaymen of all grades 
were killed (0-0000034 of the population), 
and (from all causes including trespass and 
suicide) 289 other persons. In the same year, 
there were 5267 deaths caused by road usage, 
including 533 drivers. In fact more than 
one-half of one per cent of the population 
were killed or injured in road accidents in 
1956. 

J. H. BREBNER 

British Transport Commission, 

London, N.W.1, 
April 25, 1958. 


Sir,—I was surprised to note in your 
leader of April 25 that you take the attitude 
that Brigadier Lloyd should be expected to 
produce further evidence in support of his 
proposals for railway conversion. I submit 
that he has made out a prima facie case for 
investigation on the basis of the following 
facts : 

(1) In six years’ time, traffic on our roads 
will have doubled, and will result in a state 
of chaos, a situation which no official plan 
yet proposed can possibly alleviate. 

(2) World-wide statistics prove that the 
traffic capacity of a road is far greater than 
that of an equivalent width of rail track, 
operating conditions being equal. 

(3) The roads of this country carry four 
times as much traffic as the railways. 

(4) The bulk of the road traffic is carried 
on approximately 20,000 miles of route, 
which is open to every kind of vehicular and 
pedestrian traffic, littered with obstacles, 
intersections, gradients, bends and every 
conceivable kind of restriction. Of these 
roads, only I per cent exceed 40ft in width 
and 10 per cent exceed 30ft. 

(5) The railways carry only 20 per cent of 
all the country’s transport. 
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(6) The railway system comprises 20,000 
miles of segregated routes from which all 
other forms of traffic are excluded. These 
routes have completely unobstructed passage 
into the heart of every big town in the country. 
Of these routes, 10 per cent exceed 40ft in 
width and 50 per cent are at least 30ft wide. 

(7) It is completely impossible to envisage 
any new road system which could duplicate 
these routes. 

(8) Railway conversion would completely 
solve our traffic problems, and would cost 
much less than the sum already destined for 
rail and road development, which expenditure 
will not touch the fringe of the real problem. 

Before insisting that Brigadier Lloyd, at 
his own expense, should shoulder the respons- 
ibility of officially appointed and publicly 
financed bodies and do their job for them, | 
would challenge his critics to prove beyond 
doubt : 

(a) That his proposed scheme is unwork- 
able, or that it would not, as he claims, solve 
our traffic problem. 

(b) That the present railway and road 
improvement plans will significantly reduce 
the increasing chaos on the roads. 

(c) That there is any alternative means by 
which 20,000 miles of comparable motorway 
can be made available. 

In passing, I should like to refer to the 
letters of Messrs. Torbell and Trillo. Both 
these gentlemen attempt to beg the question 
by comparing the best conditions of rail 
travel with the worst conditions on the road. 
Let Mr. Torbell get his imagination to work 
on the effect of rail accident figures, were we 
to remove all pedestrian and slow vehicular 
traffic from the roads and allow it to wander 
at will over the railway track! As for 
chaos in fog, Mr. Torbell should know that 
even with our present inadequate road 
system, long-distance road transport still 
seems to deliver its loads under fog condi- 
tions more quickly and dependably than the 
privileged railways. Mr. Trillo, I suspect, 
is a back-seat driver who has evidently not 
read ‘* Twilight of the Railways,” or he 
would not seek to make invidious compari- 
sons between existing road conditions and 
the high standard of comfort and safety 
envisaged on converted railways. 

May I, in conclusion, express my admira- 
tion for the great service which you are doing 
in giving space to discussion of this vital 
subject. 

L. M. BALLAMY 

Guildford, 

April 30, 1958. 


A “ TIDDLEY ” BUDGET 


Sir,—I am surprised that in your editorial 
comment under the above heading in your 
issue of April 18, you made no reference to 
the Chancellor’s concession on the subject of 
professional subscriptions paid by tax-payers 
assessed under Schedule “ E.” If this con- 
cession reaches the statute book substantially 
in the form in which it has now been embodied 
in the Finance Bill, a long-standing grievance 
of the majority of professional engineers who 
have in the past not been allowed to deduct 
the subscriptions to their Institutions as 
expenses against income tax will have been 
eliminated. The concession is one which the 
engineering profession will enjoy in common 
with the other learned professions, and it 
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may be of interest to your readers to know 
that in the discussions between the Inland 
Revenue Authorities and representatives of 
these professions, out of which this con- 
cession has emerged, the engineering pro- 
fession was represented by the Engineers’ 
Guild, being the only body qualified in such 
circumstances to represent “ the profession, 
the whole profession and nothing but the 
profession.” 

The subject of professional subscriptions 
and Schedule ** E ” assessments is one which 
has exercised the Engineers’ Guild for a 
number of years and articles on the subject 
by Mr. Wilfred T. Fry, Income Tax Con- 
sultant, are to be found in the issues of the 
Guild journal for November, 1948, and May, 
1950. 

It is to be hoped that with this tangible 
evidence before them of the importance of 
having such a body to represent the engineer- 
ing profession in such matters, a larger 
proportion of that profession will now con- 
sider taking up membership of the Guild 
than have done so to date. For very many 
of them the Chancellor’s latest concession 
will at least pay their annual subscription to 
the Guild. 


Southampton, 
May 2, 1958. 


J. H. JELLETT 


Book Reviews 


The Channel Tunnel. By HUMPHREY SLATER 
and CORELLI BARNETT. Allan Wingate 
(Publishers), Ltd., 12, Beauchamp Place, 
London, S.W.3. Price 21s. 


Now that an agreement has been reached 
between the Egyptian Government and the 
Suez Canal Company about the compensa- 
tion to be paid for the nationalisation of the 
canal there exists an international company 
with substantial capital but little to control ! 
In these circumstances to judge by quite 
recent events the shareholders in the com- 
pany may very well like to study the eco- 
nomics of building a Channel Tunnel. For, 
even before Nasser nationalised the Suez 
Canal in 1956, the company had been looking 
around, aware that its canal concession ran 
out in 1968, and aware therefore that some 
other project must subsequently become its 
interest. There are, of course, other interests 
in the field, but last year it appeared that all 
had come to an agreement about their shares 
in such an enterprise and a report by a well- 
known firm of British consulting engineers 
has recently been made. 

These circumstances make the appearance 
of this book peculiarly welcome. For it 
traces the whole history of the Channel 
Tunnel, which has been discussed and argued 
about for over a century, which four or five 
times has appeared to be on the verge of 
actual construction and which was in fact 
once actually begun. Always, however, its 
construction has been opposed by the brass 
hats of the British Army. In recently oppos- 
ing the building of the tunnel Field-Marshal 
Lord Montgomery was following the line 
successively taken by Sir Garnet Wolseley in 
the ‘eighties, Sir Redvers Buller as the 
twentieth century began, and the Committee 
of Imperial Defence in 1930 ; not to speak 
of Lord Wellington who is said to have 
resisted the construction of a railway between 
Portsmouth and London on the ground that 
it would facilitate invasion from the Conti- 
nent. Perhaps in a year or two’s time con- 
struction will at last be begun and pushed 
forward to completion—perhaps not ! 
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The book is less technical than popular. 
But it contains enough of a technical nature 
to hold an engineer’s interest. The whole 
style of writing is lively and the reader is 
introduced to numbers of people with enter- 
taining characters who have successively been 
attracted as engineers to attempt the solution 
of the technical difficulty of building the 
tunnel, or speculative enough to consider it 
worth while risking their own or other 
people’s money on trying to build it or even 
to get permission to build it. As engineers we 
should like to see it built. For even if, as 
seems probable, there would be little tech- 
nical difficulty in actually boring it there are 
some awkward problems to be solved in 
ventilating it, more particularly if road trans- 
port were to use it. But the real decision we 
suppose depends on economics. But what a 
peculiar consequence of Nasser’s seizure of 
the Suez Canal it would be were an undersea 
crossing between Britain and France con- 
structed ! 


Engineering Materials Handbook. Edited 
by CHARLES L. MANTELL, Ph.D. McGraw- 


Hill Publishing Company, Ltd. 95 
Farringdon Street, London,  E.C.4. 
Price 167s. 


IT is stated that the need for this reference 
work on engineering materials arose from 
a graduate course in technology of engineering 
materials which was conducted by the editor 
at the Newark College of Engineering in 
the United States. It is a collective work 
of more than 150 specialists and authorities 
on the materials covered, and many of the 
contributors are lecturers for the course at 
Newark College. The materials covered 
in the forty or more sections into which the 
book is divided are considered from the 
viewpoint of engineering structures and 
equipment. Emphasis is placed upon the 
fabricated forms of materials, their physical 
and mechanical properties, their adaptations, 
advantages, limitations, competition with 
each other, and protection. 

The subject matter falls into four main 
parts, the first of which covers the production 
fabrication properties, applications and other 
information on metals—cast iron ; steels ; 
non-ferrous metals ; uncommon, precious 
and special metals ; metals used for electrical 
purposes ; and powder metallurgy. The 
second group of sections deals in detail with 
inorganic materials—clays, refractories, 
silicas, glass, stone, concrete and the like. 
Organic materials covered in the third part 
of the book include tars, pitches, waxes, 
paints, rubber, plastics, and silicones. The 
last part of the book is devoted to the various 
aspects of permanence of materials in 
service, their corrosion, deterioration, pro- 
tection, and the causes and prevention of 
failure. 

It is not easy to give more than a general 
impression of the wide scope of an encyclo- 
pedic volume of this kind in a reasonable 
space. It can be said, however, that in 
making random checks of a variety of 
materials and points of interest in fabrication, 
properties and so forth of a number of the 
generally known, as well as some less familiar 
materials, the information given is concise 
and sufficiently complete to satisfy most 
requirements. A bibliography at the end 
of each section gives the user guidance to 
literature containing more details on parti- 
cular subjects on which he requires further 
information. These individual bibliographies 
are supplemented in the final section of the 
book which covers sources of information 
on engineering materials in American litera- 
ture. The volume concludes with an excellent 
index. 
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Tightening and Tensile Tests on Joints 


By J. E. FIELD* 
No. Il—~{ Concluded from page 658, May 2) 


The static strengths of B.S.W., B.S.F., UNC. and UNF. bolt-nut combinations 
have been compared under various conditions of tightening, with a particular view 
to checking the suitability of UNF. threads for general use. Tests were carried 
out under single and repeated tightening, and some of the nuts were bored out to 


simulate conditions resulting from the use of an oversize tapping drill. 


While the 


UNF. combinations were at least as strong as the others for a single tighten- 
ing, many of them failed by thread bending and stripping and they were not so 


resistant to repeated tightening as the others. 


For satisfactory use of UNF. 


combinations, tightening must not be sufficient to cause yield. It is suggested 

that UNC. threads would generally be preferable in heavy applications where 

close control of tightening is not possible. In changing over from Whitworth to 

Unified threads, each case should be considered on its merits, and UNF. should 
not be taken as an automatic replacement for B.S.F. 


DEVELOPMENT OF CLAMPING LOAD 


T will be seen from Tables II to IV (ante) 
that the separation loads (column 10 and 
column 14 in Table III), after a single pre- 
tightening to a given percentage of maximum 
failure torque, were not lower for the UNF. 
than for the other types of combination. This 
should also apply to the initial clamping 
loads developed on tightening, since 


where 


P,=initial clamping load. 
P,=joint separating load. 
Ky=stiffness of clamped members (load per 
unit deflection). 
K,=stiffness of bolt (load per unit deflection). 


The same joint adaptors were used through- 
out, for a given size of bolt, and K, would 
not vary much as between the different types 
of bolt in a given size. An indication of the 
efficiency of an assembly in developing 
clamping load may thus be obtained by 
dividing the torque applied by the load for 
joint separation (column 7 to column 10 
and column 11 to column 14 in Table III). 
Assemblies with the higher values of torque 
per ton of separating ioad will be the least 
efficient. In this respect no type of combina- 
tion shows up consistently better than the 
others over the whole range of sizes. This is 
not surprising, in view of the fact that only 
about 10 per cent of the total applied torque is 
effective in producing tensile load in the bolt ; 
the remainder is used, in roughly equal 
amounts, in overcoming the friction in the 
threads and at the bearing face of the nut.° 
Any variations in these frictional forces will 
thus tend to mask those due to differences in 
thread form and pitch. Heavy thread defor- 
mation occurring prior to failure by stripping 
may cause the thread friction to increase 
rapidly, and maximum failure torque would 
then not be a reliable guide to the clamping 
load developed. 

An attempt was made, by making measure- 
ments of bolt elongation under given loads, 
and when tightened under a given torque, to 
estimate the stiffness of the joint adaptors 
and the actual clamping loads developed. 
The results, however, were not very con- 
sistent. It appeared that, for the jin com- 
binations, a joint separating load of 10 tons 
indicated an initial clamping load of about 
8 tons. An interesting secondary result 
emerging from measurements made in this 
connection was that, for these 3in long, jin 
diameter combinations, the deflection of the 
bearing face of the nut, relative to the bolt 
at that point, was of the same order as the 





* Mechanics and Materials Division, Mechanica! Engineering 
Research Laboratory, East Kilbride. 


elongation of the bolt itself. This means that, 
in assessing the effective stiffness of a bolt, 
the nut deflection should not always be 
ignored, as it usually is. 


TENSILE FAILURE LOADS 


The loads for tensile failure were not sig- 
nificantly affected by pre-tightening. This 
was to be expected, as the joint separated 
before failure in all cases and any frictional 
torque would have been released by slight 
rotation of the joint adaptors in the tensile 
testing machine. For a single pre-tightening, 
the tensile loads for failure of the UNF. 
combinations compared favourably with 
those for the other types (Tables II to IV, 
column 8, and Table III, column 12). 


YIELD AND FAILURE TORQUES 


The ratio of yield torque to failure torque 
was lowest for UNF. in all three sizes 
(column 2 to column 3). For the in and 
Zin sizes, this ratio decreased over the four 
types in the following order : UNC., B.S.W., 
B.S.F., UNF. For a given type of combina- 
tion the ratio decreased as the size increased, 
i.e. for the cases investigated, as the D/p ratio 
increased. Some engineering handbooks give 
tables of failure torques as a guide to “* safe” 
tightening torques for various kinds of com- 
bination. The results show that it is not 
possible to specify a fixed “* safe ’’ percentage 
of failure torque for all types of combination, 
or even for different sizes of any one type, 
without being unduly conservative in the case 
of relatively coarse threads (low Dp ratio). 


REPEATED TIGHTENING TESTS ON 
NORMAL COMBINATIONS 


The results of Table V on 3in combinations 
have been reported in detail to indicate the 
variations which can be obtained for succes- 
sive tightenings of the same assembly. It 
will be seen that the breakloose torque 
(maximum unscrewing value) in all cases, 
and the tightening yield torque in about half 
the cases, decreased markedly after the first 
tightening but did not undergo a further 
definite decrease on subsequent tightenings. 
There was sometimes a marked change after 
dismounting and reassembling for the sixth 
to seventh tightenings, but this change was 
not in the same direction in all cases. The 
average yield torque after the first, and after 
the sixth tightening, both differed appreciably 
from that after a single tightening as given in 
Table III. These observations have an 
obvious relevance to the use of “ standard ” 
torque-tension relations in practice. 

By comparing Table V with Table III, 
column 10, it can be seen that the joint 
separating loads after the sixth tightening 
were in all cases markedly higher than those 
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after a single tightening. This is no doubt 
partly or wholly due to decrease of friction 
owing to repeated rubbing down of high- 
spots, resulting in a greater proportion of 
the applied torque being available to develop 
clamping load. Some of the increase in 
separating load may have been due, in the 
B.S.W. and B.S.F. cases, to increase of tight- 
ening torque applied, but for UNC. and 
UNF., the torques applied on the sixth 
tightening in Table V were actually lower 
than those for a single tightening (Table III, 
column 7), though producing higher separat- 
ing loads than in the latter case. As the most 
marked change in yield and _breakloose 
torques occurred after the first tightening, it 
seemed that this might also apply to joint 
separating load. A few tests were carried out 
out on 3-12 B.S.F. assemblies to check this. 
Three combinations were each tightened 
twice to the average value of yield torque 
as given in Table III, column 2 (3210 Ib-in) 
the joint separating load being determined 
after each tightening. One of the combina- 
tions yielded before the tightening torque was 
reached and two did not. The average joint 
separating load after the first tightening was 
11-2 tons, and the increase of separating load 
after the second tightening was respectively 
0-7,0-7 and 0-8 ton. These relatively small 
increases indicate that the joint separating 
load increases only gradually after each 
tightening and not mainly on the second 
tightening, when a given torque is applied 
to the nut. 


EFFECT OF MULTIPLE TIGHTENING 


In order to check the effect on clamping 
load of a relatively large number of tighten- 
ings, the tests reported in Figs. 2 to 5 were 
carried out on three combinations of each 
type, using a procedure similar to that for 
the Table V tests, except that a much greater 
number of tightenings was applied, in each 
case until the occurrence of yield, i.e. of 
appreciable plastic deformation. It is evident 
that the number of tightenings to yield, 
which could be withstood before failure, 
decreased with the pitch of thread. The ten 
T.P.I. threads, i.e. UNC. and B.S.W., 
required about the same torques up to about 
fifty tightenings, after which the torques for 
UNC. were somewhat lower than for B.S.W., 
though the clamping loads were as high, and 
the number of tightenings to failure greater, 
than for B.S.W. This difference in behaviour 
was similar to that observed in the Table V 
tests. 

The B.S.F. combinations withstood only 
about half, and the UNF. combinations 
only about one-quarter, of the number of 
tightenings sustained by the UNC. combina- 
tions, though the clamping loads developed 
were higher, corresponding to the higher 
yield torques. 

Within about five tightenings from ultimate 
failure, there was no very serious reduction 
in the tensile loads for joint separation and 
failure for UNC., B.S.W. and B.S.F. For 
UNF., it appears that a rapid reduction, cor- 
responding to progressive thread bending, 
set in by about the twentieth tightening, i.e. 
at about ten tightenings before the final one, 
at which thread stripping was not complete, 
slight clamping still being retained. This 
again illustrates the possibility of severe 
damage to a UNF. combination through 
overtightening, which might go undetected 
on assembly. 


MULTIPLE TIGHTENING TESTS TO GIVEN 
TORQUE VALUES 


The results of the repeated tightening tests 
on normal combinations, using a torque 
spanner, are given in Table VII. Each com- 
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bination was repeatedly tightened to a given 
value of torque, instead of to yield, as in the 
Table V tests. The results for }-10 B.S.W. 
at 2500 Ib-in tightening torque are 
anomalous, the damage to the bolt being 
similar to that produced by a tightening 
torque of 3500 Ib-in, and greater than 
that for intermediate torques. It can only 
be assumed either that the torque spanner 
was not applying correct torques or that the 
frictional resistance was abnormally low 
in these tests. They were in fact made at a 
different time from the other tests on B.S.W. 
combinations, though under ostensibly the 
same conditions. The results are included to 
emphasise further the uncertainty which 
attaches to the use of torque-tension rela- 
tions. It seems unlikely that the yield torque 
for these B.S.W. combinations was below 
3000 Ib-in, which agrees approximately 
with the values in Table V, but is markedly 
higher than the value in Table III. 

Considering the rest of the results, i.e. not 
including those for }-10 B.S.W. at a nominal 
tightening torque of 2500 lb-in, there is 
still seen to be considerable variability but 
certain broad conclusions may be drawn. 

At a tightening torque of 3000 Ib-in, 
all four types of combination could be 
tightened 150 times without serious damage. 
Some of the bolts with coarser threads, i.e. 
lower core area, had, at this stage, necked 
down by a few thousandths of an inch, repre- 
senting only a few per cent loss of load- 
bearing area. No appreciable thread bending 
occurred in any of the bolts. 

At a tightening torque of 3250 Ib-in, the 
3-10 UNC. combinations were liable to 
suffer severe necking and core failure of the 
bolt after relatively few tightenings. The 
+10 B.S.W. and }-12 B.S.F. combinations 
suffered a small reduction of bolt diameter 
after 150 tightenings, but could evidently 
have withstood many more tightenings with- 
out failure. In the }-16 UNF. combinations, 
bolt necking was slight, but progressive 
thread bending set in at an early stage and 
stripping failure occurred before reaching 
150 tightenings. It is evident that serious 
thread damage could be caused to UNF. 
combinations on assembly, which could not 
be detected by a change of resistance to 
tightening. Such damage might not be 
noticed on dismantling, especially if the 
threads were coated with grease. Replace- 
ment of a damaged bolt in a different nut or 
tapped hole, in which the threads did not 
match with the distorted bolt threads, 
would increase the damage. 

At a tightening torque of 3500 Ilb-in 
the 3-10 B.S.W. combinations behaved sur- 
prisingly well, no failure occurring although 
bolt necking in one case was quite pro- 
nounced. The }-16 UNF. combinations 
withstood only a few tightenings at this torque 
before failure occurred by thread bending 
and stripping. The }-10 UNC. combina- 
tions would evidently not have withstood 
this torque satisfactorily, and it seems likely 
that the }-12 B.S.F. would have behaved 
similarly to the 3-10 B.S.W., judging from 
the results at lower torques. 

It should be emphasised, however, that the 
higher torques withstood by the Whitworth 
combinations were not necessarily associated 
with higher clamping loads ;_ the contrary 
was in fact indicated by the Table V tests. 

For reasons already mentioned, it does not 
seem wise to place much reliance on the 
torque values, and the main conclusion from 
these torque spanner tests is that the 3-16 
UNF. combinations were liable to fail by 
thread stripping after relatively few tighten- 
ings to a torque appreciably less than the 
average yield torque, as determined from 
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tests involving one, or only a small number, 
of tightenings (see Tables III and V). 

It is usual for the nut to be somewhat 
softer than the bolt, and yield in bending will 
occur in the nut threads at least as soon as in 
the bolt threads. Removal of a nut after 
such bending had occurred would involve 
forcing the bent nut threads over undeformed 
threads near the free end of the bolt ; this 
would cause further damage to the nut 
threads. Although the average value of 
bending stress at the thread roots does not 
depend on pitch/diameter ratio its maximum 
value is greater for fine than for coarse 
threads, owing to the greater concentration 
in the former case of the thread load towards 
the bearing face ef the nut.? Fine threads 
would therefore yield at a lower applied load 
than coarse threads and this, in view of the 
thread deformation factor noted above, may 
partly account for the comparatively low 
resistance of fine threads to repeated heavy 


tightening. 


EFFECT OF REDUCING DEPTH OF 
ENGAGEMENT OF THREADS 


The tests with bored-out nuts were carried 
out because oversize tapping drills are some- 
times used in order to make for easier tapping, 
especially in difficult materials. The results 
are given in Table VI and may be compared 
with those of Table III, for normal depths of 
engagement. 

The differences in failure torques, Table III, 
column 3, and Table VI, column 2, could be 
due to differences in thread friction, or to 
differences in strength, or to both of these 
factors. The higher yield and failure torques 
for the B.S.W. and B.S.F. combinations with 
bored-out nuts, as compared with normal 
combinations of these types, were very 
probably due to increased thread friction ; 
these combinations all suffered core failure 
of the bolt, outside the nut, and extra tor- 
sional stresses dus to increased friction could 
only have reduced the tensile load for failure 
(developed by tightening). This is confirmed 
by the fact that, on boring out the nuts, there 
was, for B.S.W. and B.S.F., an increase in 
the torque required per ton of separating 
load (for a single tightening to 75 per cent of 
failure torque for normal combinations : 
Table VI, column 4/column 7, as compared 
with Table III, column 10.) The torque per 
ton of separating load was only slightly 
increased for UNF., and definitely decreased 
for UNC. This probably means that the 
low failure torque for the UNC. combina- 
tions with bored-out nuts was largely due to a 
decrease in thread friction as compared with 
normal combinations. That this should occur 
for UNC. and not for B.S.W. is difficult to 
explain, but it will be remembered that the 
repeated tightening tests on normal com- 
binations (Table V and Figs. 2-5) gave 
indications of lower thread friction for UNC. 
than for Whitworth threads. The tensile 
failure loads for the combinations with 
bored-out nuts (Table VI, column 5) were 
somewhat lower than for the normal com- 
binations, but the difference is only sufficient 
partly to explain the lower maximum failure 
torque for UNC. 

As already implied, on boring out the 
nuts, there was a small decrease of joint 
separating load for a given degree of tighten- 
ing in all cases except for UNC., where there 
was an 8 per cent increase. On the other 
hand, the separating load after the sixth and 
seventh tightenings (Table VI, columns 8 
and 9) showed a definite increase over that 
after the first tightening for B.S.W. and 
B.S.F., but not for UNC., though the latter 
still required the highest separating load after 
the seventh tightening. The UNF. combina- 
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tions could not withstand even a few tighten- 
ings to 75 per cent of failure torque for normal 
UNF. combinations and the tightening torque 
had to be reduced to below 3650 Ib-in (the 
average torque for yield of normal UNF. 
combination), before failure was completely 
avoided on the seventh tightening. At a 
tightening torque of 3210 Ib-in, however, 
which was the highest 75 per cent value for 
any of the other types of combination (viz., 
for B.S.F.), seven tightenings could be 
successfully applied, and the tensile separating 
load was then rather higher than for B.S.F., 
tightened to the same torque, although lower 
than for the UNC. combinations, which 
were only tightened to 3100 Ib-in. 

The stripping failures of the UNF. com- 
binations with bored-out nuts generally 
involved shearing of the bolt threads rather 
than of the nut threads, the bending and 
distortion of both nut and bolt threads being 
always very severe. These tests again show 
the poor resistance to repeated tightening of 
the UNF. combinations, compared with the 
other types. Boring out the nuts emphasised 
this difference in behaviour and, with such 
reduction of depth of engagement, there 
would appear to be no advantage, with 
respect to clamping load developed after only 
a few tightenings, in using UNF. in preference 
to B.S.F. or UNC. combinations. 


NUMBER OF TURNS OF NUT 


During the course of this investigation, 
numerous observations were made of the 
number of turns of the nut, relative to the 
bolt, required to develop various degrees of 
tightening, including tightening to yield and 
failure. This depends to some extent on the 
length of bolt and stiffness of the joint, but 
these factors are not as important as might 
at first appear, due to bolt elongation being 
concentrated in the threaded portion and to 
the relatively high stiffness of most load-bear- 
ing joints. There was, however, considerable 
variation in the observed values, and often 
a marked decrease, after the first tightening, 
in the amount of turning of the nut to produce 
a given tightening torque. This was no doubt 
due to flattening of high-spots on the bearing 
surfaces, thus changing the datum (hand- 
tight) position of the nut. 

The following broad conclusions could be 
drawn. After a preliminary tightening and 
unscrewing to obtain a proper seating, half 
a turn of the nut from the hand-tight position 
would generally be sufficient to slightly 
exceed the yield for the B.S.W., B.S.F. and 
UNC. combinations in all three sizes. A few 
cases were encountered of B.S.F. combina- 
tions in the jin size, for which yield was not 
quite reached. The amount of turning for 
failure was always more than one turn, 
ranging up to one and two-thirds turns for 
gin diameter and up to two and a half turns 
for I4in diameter. For B.S.W., B.S.F. and 
UNC. combinations, therefore, a preliminary 
tightening to a little below yield, followed 
by the application of half a turn of the nut 
from the hand-tight position, should develop 
satisfactory clamping under circumstances 
where more accurate methods of tightening 
are not available. The preliminary tightening 
would be especially important where the 
bearing surfaces were coated with rust or dirt. 

For UNF. combination, on the other hand, 
such a method is not recommended as it is 
undesirable to tighten them to yield, which 
occurs due to thread bending. Half a turn 
of the nut would not exceed the yield for jin 
and 14in UNF. combinations, although it 
might slightly exceed it for gin UNF. It 
could thus be taken as a safe value for UNF. 
in sizes above jin, if it was not required 
to develop maximum safe clamping load 
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in the larger sizes by more accurate means. 

This method would not, of course, be 
suitable for joints incorporating soft gaskets 
or other flexible parts. 


CONCLUSIONS 


(1) The B.S.W. and UNC. combinations 
in all three sizes, and the B.S.F. combinations 
in the jin and jin sizes, generally failed by 
breakage across the core of the bolt, with 
pronounced necking. Many of the UNF. 
combinations in the smaller sizes, and all in 
the I4in size, failed by stripping of the nut 
threads, with severe bending of the bolt 
threads. The latter mode of failure occurs 
gradually, during a single tightening if 
sufficiently severe, and during a relatively 
small number of tightenings if yielding of the 
threads in bending occurs ; this might lead 
to serious over-tightening being applied and 
not detected on assembly, possibly with 
serious consequences when service loads were 
imposed. 

(2) For a single pre-tightening, the clamp- 

ing loads developed, as indicated by joint 
separating load, and the maximum tensile 
loads for failure, were not lower for the 
UNF. than for the other assemblies, for all 
degrees of tightening employed, in all three 
sizes. 
(3) 3-16 UNF. combinations satisfactorily 
withstood repeated assembly, if they were 
not tightened up to yield, which occurred at 
higher torques than for the other types. 
If these }-16 UNF. combinations were 
repeatedly tightened up to yield, progressive 
thread bending led to failure after a smaller 
number of tightenings than for the other 
types of combination ; under these condi- 
tions, the number of tightenings withstood 
increased with the pitch of the thread. Where 
tightening is controlled, as by proper use of 
a well-designed torque spanner, UNF com- 
binations could be used to develop clamping 
loads about as high as for the other types of 
combination, even on repeated assembly, at 
least under laboratory conditions. The need 
for close control suggests, however, that the 
coarser threads would be more suitable for 
general service conditions. 

(4) In the in and }in sizes, the ratios of 
yield torque to failure torque for the four 
types of combination were in the following 
descending order of magnitude :—UNC., 
B.S.W., B.S.F., UNF. The ratio was also 
smallest for UNF. in the I4in size. For a 
given type of combination, the ratio decreased 
with increase of size, i.e. with increase of 
diameter /pitch ratio. 

It is, therefore, not possible to specify a 
fixed “* safe’ percentage of failure torque for 
all types of combination, or even for different 
sizes of one type, without being unduly 
conservative in the case of coarse threads, 
having low diameter/pitch ratios. 

(5) Taking the results of the main series 
of tightening and tensile tests for the three 
sizes as a whole, those for UNC. were the 
most consistent, the maximum variations 
from mean values never exceeding +7 per 
cent, except in a single case of pre-tightening 
to well above yield which would normally be 
avoided in practice. The results for UNF. and 
B.S.W. were the most inconsistent, those for 
UNF. particularly showing deviations up to 
30 per cent below the mean value. The 
chances of encountering an abnormally 
weak combination thus appear to be greatest 
for UNF. 

(6) Unified nut heights, for threads over 
lin diameter, are calculated according to 
formule given in B.S. 1768: 1951, 
Appendix C, page 28. The values so obtained 
are less than the corresponding values for 
Whitworth nuts, tabulated in B.S. 1083 : 1951, 
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page 21, for threads up to 2in diameter. 
Since failure of the 14-12 UNF. combinations 
invariably occurred by stripping, it would 
appear desirable to increase the height (length 
of engagement) of Unified nuts, for threads 
over lin diameter, to that of Whitworth nuts. 
For similar reasons, it is suggested that, 
for UNF. in all sizes, and for B.S.F. in 
larger sizes (say over lin), nuts for Code R 
bolts should be Code P and not Code A, as 
"= recommended in B.S. 1083 and 
(7) Reduction of the depth of engagement 
to about 50 per cent of basic, by boring out 
the nut, reduced the resistance to repeated 
tightening, especially of UNF. combination. 
Clamping loads for a small number of tight- 
enings were not seriously affected, except that 
the UNF. combinations were unable to with- 
stand tightening torques as high as for 
normal UNF. combinations, and thus could 
not develop as high clamping loads. Use of 
an oversize tapping drill is thus to be dis- 
couraged for UNF. threads. 
(8) As a rough guide under field conditions, 
for stiff metal-to-metal joints, the nut should 
be first well tightened (say to somewhat 
below yield of the combination), then un- 
screwed and re-tightened half a turn from 
the new finger-tight position. 
(9) Hardness tests on the surface of the 
finished bolt are of little use for checking the 
quality of Code R bolts. 


RECOMMENDATION 


Where heavy loads have to be transmitted, 
it is advisable to avoid the use of UNF. 
threads unless tightening can be closely con- 
trolled, or unless their use is desirable for 
reasons other than those of strength. If such 
close control is possible, yielding of UNF. 
threads, which occurs mainly by bending, 
should be avoided. It should be borne in 
mind that loss of fit due to wear, corrosion 
and similar factors is especially serious in the 
case of fine threads. 

The deficiency of UNF. threads implied 
in this suggestion is due not to the form of 
thread, but to the fineness of this particular 
series. UNF. was never intended as an auto- 
matic replacement for B.S.F. The coarse 
UNC. series should be adequate for most 
purposes. 
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APPENDIX : 
REASONS FOR DIFFERENT MODES OF FAILURE 


As stated under “ Mode of failure,”’ the 
B.S.W. and UNC. combinations in all three 
sizes, and the B.S.F. combinations in the 
in and jin sizes, generally failed by breakage 
across the core of the bolt. Many of the UNF. 
combinations in the smaller sizes, and all in 
the I4in size, failed by stripping of the nut 
threads, with severe bending of the bolt 
threads. These differences may be qualita- 
tively explained as follows. 

Shear failure tends to occur at a diameter 
which is less than the major thread diameter 
by a small amount, proportional to the pitch, 
say at a diameter D—ap, where D=major 
diameter, p=pitch, a=constant (for a given 
form of thread ; there would not, in fact, 
be much difference between Unified and 
Whitworth threads). In other words, shear is 
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assumed to occur at a distance below the 
major diameter equal to a given proportion 
of thread depth, which is itself proportional 
to pitch. The diameter of the cross-sectional 
area on which it is appropriate to base the 
tensile failure load (empirically found to be 
about the mean of the minor and effective 
diameters) is similarly equal to D—dp, where 
b=constant (6 is greater than a). Now the 
tensile failure area is proportional to (D—bp)? 
and the shear failure area to (D—ap)L, where 
L is length of engagement, i.e. height of nut. 
The ratio 7/S of tensile to shear failure load 
will therefore be proportional to :-— 

(D—bpy’ (D— bp) 

(D—ap)L © © (D—ap)D 
since nut height L is approximately propor- 
tional to nominal diameter D. Approxi- 
mately, therefore, 


T 2bp ap Py 
5%! D tpl pi a) 
since ax b< | and p< D. 


For a given nominal size D, the 7S ratio 
will increase as the pitch decreases, and shear 
failure will become more likely. Thus, the 
UNF. threads generally failed by stripping, 
whilst the coarser threads failed in tension 
across the core of the bolt. 

Again, as size increases, the 7/S ratio will 
increase as the p/D ratio decreases. This 
explains why the B.S.F. threads failed by 
stripping in the I4in size but not in the 
smaller sizes. 

It must also be noted that the nut heights 
were not, in fact, constant for a given size of 
thread. The specification values and the 
L/D ratios are given in Table IX. 


TaBLe I1X—Specification Maximum Values of Nut 
Height, and L'D Ratios 


Unified 


Whitworth 
Size, Nut N hei h Nut 
in height, — ee : height, : = mn 
in Nominal! diameter ; Nominal diameter 
i 0-342 0:83 033 | 0-88 
3 0-687 0-92 0-66 0-88 


14 1-375 0-92 1-28* 0-85 


* Calculated from formula given in B.S. 1768, Appendix C, 
page 28. 

As required by the specifications, there was, 
for each size, a difference of a few per cent 
between the height of the B.S.W. and B.S.F. 
nuts on the one hand, and that of the UNC. 
and UNF. nuts on the other. The Whitworth 
nuts were thicker than the Unified in the 
jin and I4in sizes, but thinner than the 
Unified in the gin size. As the stripping 
strength of a combination is proportional to 
the nut height,® these differences probably 
explain the occasional stripping failures with 
3-20 B.S.F. combinations. They would also 
of course tend to increase the probability of 
stripping failure in the Unified combinations 
in the larger sizes. This is not important for 
UNC, but rather unfortunate in respect of 
UNF. 

In the 14-8 B.S.F. case, all the combina- 
tions tightened to failure suffered breakage 
of the bolt, whilst those subjected to tensile 
load only failed by stripping of the threads. 
Similarly, there seemed to be a greater 
tendency to stripping failure in a pure tensile 
test for 3-24 UNF. This may be due to 
the tightening failures occurring under con- 
ditions of combined tensile clamping load 
and frictional torque, though it is difficult to 
explain why other combinations did not 
behave similarly, e.g. }-16 UNF. 

Yet another factor involved in the strip- 
ping strength of a combination is the reduc- 
tion caused by increase of effective diameter 
clearance between the external and internal 
threads.* Any factors tending, in effect, to 
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increase this clearance will probably tend to 
do so by an amount independent of the fine- 
ness of the thread, e.g. standard bolt dia- 
metral tolerances are a greater proportion of 
thread depth for fine than for coarse threads ; 
again, wear, corrosion and decarburisation 
effects will tend to affect a certain depth of 
material which will be proportionately greater 
for fine than for coarse threads. Such factors 
might be important under some conditions of 
service. A further factor causing loss of 
diametral fit is the expansion of the nut 
under load. This varies from a maximum at 
the bearing end to practically zero at the free 
end. Measurements across the flats of jin 
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and I4in nuts after test showed that the 
maximum nut expansion, expressed as a 
percentage of initial depth of: engagement, 
was greatest for UNF. in both sizes, and 
averaged about 40 per cent. A _ similar 
result was obtained for those 14-8 B.S.F. 
nuts which had stripped, but in all other cases 
the values obtained averaged about 10 to 
20 per cent. 
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Ferromagnetic Coupling Development 


Dry magnetic-particle clutches originating in the United States of America are 
now in use in Europe for industrial, automotive, and servo-mechanism applica- 
tions. Excitation requirements are of the order of \/\1000 of the transmitted power, 
so that such couplings are particularly interesting in applications involving 
automatic control, separate servo-motors or amplifiers being often unnecessary. 


DRY magnetic-particle clutch designed 

to provide smooth torque control and 
power transmission, developed by Vickers 
Incorporated, is to be manufactured in this 
country by the Sperry Gyroscope Company, 
Ltd., Great West Road, Brentford, Middle- 
sex. The torque transmitted by this equip- 
ment, which is known as the ** Magneclutch,” 
is controlled by the magnetising current and 
is independent of the shaft speed. 

The main components of the clutch are a 
stationary frame, with a stator coil ; and two 
rotating members, the annular gap between 
them being partly filled by finely-divided 
magnetic metal powder. The cylindrical 
driving member is supported by a roller 
bearing in one end shield of the stator frame. 
The driving member, which is a hollow 
cylindrical rotor, partly encloses the driven 
member (and occupies the annular gap 
between it and the stator winding) and is 
carried in a roller bearing in the other end 
shield of the stator. 

The driving and driven members can thus 
rotate at different speeds. Unless the stator 
is energised the finely divided ferromagnetic 
particles in the radial gap between the two 
rotors provide negligible frictional resistance 
and the torque transmission is practically 
zero. When the stator is energised the radial 
magnetic field in the gap magnetises the 
particles and torque is transmitted between 
the driving and driven members. The torque 
transmitted depends on the shear resistance 
between the chains of magnetic particles and 
its value can be controlled by varying the 
excitation current in the stator winding. 

The main mechanical and electrical char- 





Fig. 1—Working demonstration of ‘* Magneclutch ’’ (magnetic dry-particle clutch) which is the central unit 


acteristics of the existing range of “* Magne- 
clutch”’ equipments are tabulated below : 


Drag | 
Max Heat dissipation 


“* Magne- | Rated | torque | Max. 

clutch "’ | torque,| (non- speed, coil jof outer member 
type | ftlb | excited),| r.p.m. | current, | at 1,800 r.p.m., 

} ft lb mA | Ww 

1.6-2-2 10 0-2 6,000 230 100 

L6-2-3 45 0-6 5,000 510 315 

L6-2-4 100 | 1-0 4,500 460 375 

L6-2-6 200 | 2:0 3,600 920 430 


The ** Magneclutch ” demonstrated at the 
Instruments, Electronics and Automation 
Exhibition is illustrated in Fig. 1. This 
version is foot mounted, but flange mounting 
can be provided. Normally the stator is 
wound for 90V supply, direct current. 

The dry particle clutches introduced to this 
country by S. Smith and Sons (England), Ltd., 
under the patents of the Eaton Manufacturing 
Company and the Dynamatic Corporation, 
have now completed a protracted period of 
development and are emerging into actual 
service. 

The electrically-controlled clutch,* used 
with a synchromesh gearbox, is optional on 
production Peugeot and Panhard cars, the 
equipment being manufactured by the asso- 
ciated firm of Jaeger, in France, and produc- 
tion has now commenced of “ Isetta” cars 
with the stationary-field air-gap clutch instal- 
lation illustrated on page 628, November | 
last. This latter design not only has the 
advantage that the gap in the magnetic 


* “ Selectroshift’’ described on page 632, THE ENGINEER, 
November 1, 1957. 


between the drive motor (right) and the load (left) 
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circuit reduces remanence considerably and 
therefore dispenses with the need to provide 
a small negative current when the clutch is 
required to be free, but also eliminates the 
use of sliprings and brushes: for these 
reasons the stationary-field design has super- 
seded the slip-ring couplings of the original 
automatic transmission.t 

While a dog-clutch or sliding-gear gear- 
box requires particularly that the clutch free 
perfectly, a synchromesh gearbox demands a 
low inertia for the gearbox input members in 
order that an acceptable synchroniser life 
may be expected. A clutch designed and 
developed for the Porsche is illustrated in 
Fig. 2: it will be seen that the principal 
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Fig. 2—Clutch of low output inertia for use with 
synchromesh gearbox 


components of the magnetic circuit are all 
on the driving member, and the driven 
member is merely a light cylinder carrying 
baffles to retain the magnetic particles. 
Although this member is obviously a far 
smaller heat sink, no distortion problems are 
encountered (the working air-gaps are about 
0-025in deep). In order to minimise modifi- 
cation of an existing bell housing, sliprings 
are used with a rotating field coil. Now in the 
design stages is a corresponding fixed-field 
clutch, which will have six instead of four 
gaps in the magnetic circuit (the running 
gaps are about 0-0i0in) and which, to suit 
existing methods of assembling automobile 
components, will have the field coils mounted 
on the engine rather than on the clutch hous- 
ing : this is rendered possible by ending the 
flywheel at the ring of bolts carrying the rear 
field piece, the front field piece being station- 
ary. It will be noticed that these low-inertia 
clutches accommodate a much larger bearing 
for the front end of the main drive gear than 

+ “ Autoselectric’* transmission, described on page 587 
THe ENGingeR, October 20, 1956. 
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is customary: this bearing is subject to 
conductive heating and adequate sealing is 
mandatory, since the presence of lubricant 
will obviously be prejudicial to the clutch. It 
will be clear that, when the output is brought 
to rest, centrifugal force will, in the case of 
the particles inside the driven member, no 
longer keep open the gap between driving and 
driven surfaces: there will therefore be a 
tendency for the output to run up to some 
speed of the order of tens of revolutions per 
minute above which the particles would 
remain clear of the inner, fast-moving, surface 
—this is, as mentioned above, tolerable to an 
all-synchromesh transmission such as that 
of the Porsche. 

The fixed-field design is also used in a 
range of industrial couplings. Because of 
the rather small running clearances that must 
be maintained, the couplings are made com- 
pletely self-contained, with both input and 
output located on a pair of ball bearings. 
These couplings are available in capacities 
of 4, 1, 6, 12, 25, 50, 100 and 200 Ib ft, but 
it is emphasised that the coupling is usually 
selected by the maximum power absorption 
required : the 50 lb ft version will dissipate 
0-8 h.p. continuously. Operating voltages 
are 12, 24 or 180 d.c., or as requested : 
current consumptions are under the designer’s 
control, reduction in demand being possible 
at the expense of increased copper and 
delayed response, but a typical excitation is 
7OW on the 50 lb ft unit, seen below. 





Fig. 3—Magnetic-particle coupling for industrial 
drives with an output member Sjin. diameter and 
a torque capacity of 50 Ib ft 


It may be worth while to recall some of 
the general characteristics of this class of 
coupling. Since the working medium is, 
when the clutch is slipping, raised to a very 
high temperature in a strong magnetic field, 
it is essential that it be highly resistant to 
permanent magnetisation : this is found to be 
satisfied if the carbon content is less than 
0-08 per cent. The dry particles are also 
subject to oxidation at their working tem- 
peratures, and for this reason a high chromium 
alloy is specified : the gradual impairment of 
performance with service is attributed to this 
phenomenon, allied with pitting of the 
friction surfaces. The effect of short-term 
overloading is to cause over-temperature of 
the field windings, leading to insulation 
failure and reduction in the effective number 
of turns. It can be seen that both modes of 
failure tend to increase the heat input to the 
clutch and deterioration therefore tends to 
accelerate : there is at present no way of 
designing a “ fail safe ” coupling. 
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Mechanical Handling Exhibition 


HE Mechanical Handling Exhibition and 

Materials Handling Convention opened 
in London at Earls Court on Wednesday, 
May 7, and will be open daily until Saturday, 
May 17. This year more than 250 firms are 
showing representative examples or models 
of their products, and for the first time some 
manufacturers from overseas are participating 
in the exhibition. As in previous years, 
practically every form of mechanical handling 
and conveying device is represented, and at 
the convention running concurrently with the 
exhibition, papers are being presented dealing 
with the latest handling methods in particular 
industries. 

Mechanical handling has become an im- 
portant factor in promoting economy in 
manpower and combining efficiency with 
speed in all branches of industry and com- 
merce where loads, great or small, have to be 
moved or manipulated. This fact has only 
been generally appreciated by the smaller 
industrial concerns in this country in rela- 
tively recent years, for it was long considered 
by many that the full advantages of mechani- 
cal handling were only obtainable at fairly 
high capital cost in large establishments. 
Possibly this was, and is, correct in certain 
circumstances, but more recently there 
has become available a steadily increasing 
amount of time and labour-saving handling 
equipment suited to the smaller user. This 
is borne out at the exhibition, where small 
hoists, conveyors, power trucks, platforms 
and other items of equipment calling for a 
reasonably small capital investment are 
shown on a number of stands. 

The larger industrial establishment con- 
cerned with the handling of big and 
heavy loads will be interested in the 
steadily increasing capacity of the heavy duty 
mobile and static lifting and conveying 
equipment now available as standard rather 
than as specially designed products. Again, 
many kinds of awkward and fragile loads, 
hitherto calling for manual or manually- 
assisted manipulation on the factory floor, 
and in warehouse or stockyard, are now 
within the scope of mechanical plant. It 
would appear to be difficult indeed for a 
visitor to the exhibition to present a handling 
problem which not one but several of the 
firms represented could offer a solution on the 
basis of actual experience. 

It is, however, not in the unusual handling 
problem that the main interest of the exhibi- 
tion lies—it is in its presentation of a wide 
selection of standard equipment adaptable 
for every day handling of goods of all kinds. 
With the variety of equipment now made it 
is not easy for a prospective user to select 
that which will best suit his purpose without 
seeing the full range available. In presenting 
under one roof a comprehensive range of 
products the exhibition provides a valuable 
opportunity for comparing the different 
machines and methods and discussing their 
advantages with specialists in handling 
problems. 

Many of the new machines and plant of 
new design in the exhibition have already 
been described in our columns. This does 
not, however, imply that there is any lack of 
new or improved plant to be seen, but in the 
main development seems to have been more 
concerned with detail improvements and 
extensions to existing ranges of known and 
tried equipment. For this article on the 
exhibition we have selected some of the 
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machines and equipment which have not been 
described before and which incorporate 
points of interest. 

As in previous years, a comprehensive 
range of cranes of all kinds is being shown, 
and in general it might be said that only 
design developments in detail and extensions 
to existing designs have been made in many 
cases. Many interesting mobile cranes 
provide spectacular exhibits and it will be 
noted how the range and capacity of these 
machines is steadily extending. A particu- 
larly noticeable amount of attention continues 
to be paid to reducing driver fatigue on 
cranes by fitting them with light air-hydrau- 
lic or electrically-actuated controls for the 
motions. 

An example of a recently introduced design 
of light, simple motion selection by switches 
is to be seen on the “ Coles ”’ cranes (described 
in our issue of April 25). In these cranes a 
small switch console installed in the driver’s 
cab gives finger selection of motions, and the 
speed of the selected motion is controlled by 
the engine accelerator pedal. This simple 
form of switch lever control enables a man 
to maintain full control of a motion without 
physical effort and concentrates his full 
attention on the load itself. It speeds working 
and gives a greater degree of safety when 
controlling cranes under the difficult con- 
ditions in which mobile cranes often have to 
operate. 

A new truck-mounted crane of Thomas 
Smith and Sons (Rodley), Ltd., which is 
illustrated in Fig. 1, is built for a maximum 











Fig. 1—8-ton truck-mounted crane—T. Smith and 
Sons (Rodley), Ltd. 


load of 8 tons at 9ft radius when the out- 
riggers are extended. It has a completely 
revolving superstructure and is fitted with a 
four-cylinder Ford diesel engine developing 
40 b.h.p. at 1600 r.p.m. The basic 25ft 
centres jib can be extended to 65ft with 
intermediate sections and, if required, a 
4 cubic yard digging attachment can be 
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fitted. The truck is a Ford chassis converted 
by All Wheel Drive, Ltd. to either a 6 by 6 or 
a 4 by 4 drive, and it is powered with a six- 
cylinder diesel engine developing 100 b.h.p. 
at 2500 r.p.m. Drive is transmitted through 
a four-speed gearbox to an independent pro- 
peller shaft to each axle. 

The fast mobile crane shown by Ransomes 
and Rapier, Ltd., of Ipswich, can be driven 
at normal road speeds and is specially 
intended to meet road travelling requirements 
of inter-depot service on railways and similar 
undertakings. It has a lifting capacity of 
8000 Ib at 4ft outreach to a height of 14ft or 
3600 Ib at 10ft outreach to a height of 6ft, 
jib extensions being available to increase the 
working radius of the crane. 

On the stand of George Cohen, Sons and 
Co., Ltd., there is a Jones “ KL 10-10” 
mobile crane fitted with a 90ft jib and a 15ft 
jury mast. This design of crane was described 
in our issue of May 24, 1957; it is built 
to travel on the road at speeds of up to 30 
m.p.h. The “ KL 10-6” design of crane is 
now available in a rail-mounted version and 
it is shown on a shunting chassis fitted with a 
30ft jib and 40in electro-magnet. A second 
“KL 10-6” is shown mounted on pneu- 
matic-tyred restrictor wheels, with power- 
assisted steering, whilst a third model is 
mounted on an A.E.C.-A.W.D. heavy-duty 
crane carrier chassis. 


FORK TRUCKS 

Some sixteen models of diesel-engine and 
electrically - driven fork trucks shown by 
Conveyancer Fork Trucks, Ltd., Warrington, 
include a new design of 2-ton truck for yard 
use, which is fitted with a torque converter. 
A new reach truck made by this firm is for 
operating in narrow gangways and carries 
the load within its own wheelbase. The 
electrically-propelled model shown has a 
capacity of 2000 lb at 24in load centres and 
a 3000 Ib version of the machine is also being 
made. Machines are being demonstrated 
with various attachments for handling drums, 
bricks, reels and pallets. 

A fork truck with a slewing mast, on the 
stand of Ransomes and Rapier, Ltd., was 
described in our issue of January 21, 1955. 
This machine is of the same general design 
as an orthodox fork truck, but its mast is 
arranged to swivel on one side to enable a 
load to be carried in line with the direction 
of travel. The truck picks up a load in a 
similar way to a fork truck and. with a com- 
bined steering and slewing manceuvre, with- 
draws it from a line of sets so that it finishes 
with the load alongside to present a minimum 
width for travelling and a minimum effective 
length for manceuvring. The slewing mast 
has the advantage that it enables the truck to 
enter a transverse lane between sets in a 
stockyard, pick up a load at the end, back 
out with it into the main gangway and 
manceuvre into its travelling position with 
the load alongside. 

The machine has a road speed up to 
20 m.p.h. and its lifting and carrying capa- 
city of 12,000 1b at 24in from the face of 
the forks is large enough to load a lorry from 
one side. 

The “Irion” side operating fork lift 
carriers of German manufacture have been 
marketed in this country by Materials 
Handling Equipment (Great Britain), Ltd., 
40a, Dover Street, London, W.1, for some 
years, and it is of interest to note that these 
machines are now to be made under licence 
in Britain. The British-built machines will 
be of the same general design as the German 
machines and will be powered by a Ford 
61-5 b.h.p. diesel engine and transmission. 
The “Irion” machines at Earls Court 
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include one of 11,000Ilb capacity and a 
battery-operated model of 20/30 cwt capa- 
city. These side-loading trucks have forks 
which can be traversed laterally to pick up 
and deposit loads, and they can be driven 
forwards and backwards in gangways down 
to 6ft wide with equal facility. 

The new “ NR40” battery fork lift truck of 
Ransomes, Sims and Jefferies, Ltd., Ipswich 
(Fig. 2), has a capacity of 4000 Ib at 24in load 
centre or 2 tons at 20in. A new design of 
mast has been introduced to improve the 
operator’s view and slightly reduce the 
collapsed height. A dual-speed motor now 
fitted gives alternative travelling speeds of 





Fig. 2—Electric fork truck with dual speed motor. 
It has a capacity of 4000 Ib at 24in load centres or 
2 tons at 20in—Ransomes, Sims and Jefferies 


5:5 or 4:5 m.p.h., and is stated to give a 
useful power saving as well as enabling 
a speed ratio to be selected in accordance 
with floor conditions. 

A new series of fork lift trucks of 2000 Ib 
to 4000 Ib capacity introduced by Coventry 
Climax Engines, Ltd., Coventry, is available 
with electric, diesel, petrol or L.P.G. engine 
drive. These “ Universal’ trucks, one of 
which is illustrated in Fig. 4, incorporate a 
large number of interchangeable parts, such 
as the drive axle, steering axle, mast assembly 
and hydraulic equipment. In them the three- 
point wheel arrangement of the makers 
other trucks has been replaced by a four- 
wheel layout using a longer wheel base. The 
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Fig. 4—‘‘ Universal ’’ electric fork lift truck, also 

available with diesel, petrol or L.P.G. engine drive, 

and for capacities of 2000 Ib, 3000 Ib and 4000 Ib— 
Coventry Climax 


engine-driven machines can be supplied 
with either a clutch and constant-mesh gear 
drive, or a Brockhouse torque converter 
drive. Automobile hydraulic brakes are 
fitted on the engine-driven machines, whilst 
the battery machines have hydraulic brakes 
on the front wheels with dynamic braking 
and drum transmission brake. 

Amongst the loading machines shown 
there is the new machine of Mathew 
Brothers, Ltd., of Wallington, Surrey, which is 
illustrated in Fig. 3. This four-wheel drive, 
four-wheel steering machine, with a bucket of 
14/14 cubic yards or 4000 Ib capacity, is 
driven by a 61 h.p. Ford diesel engine. The 
bucket has a maximum lift height of 120in 
under the hinge, with an outreach of 38in 
from bucket tip at 84in height to 22in from 
bucket tip at 98in height. Power is trans- 
mitted through a torque converter and a 
gearbox to the two double-reduction driving 
axles, giving four road speeds up to 16 m.p.h. 
forward and two up to 8 m.p.h. in reverse. 

The centre point articulated steering is 
hydraulic power assisted and the bucket 
mechanism is hydraulically operated through 
grouped controls round the steering wheel. 
The 14in by 24in earth mover tyres are 
interchangeable and with the four-wheel 
steering the machine has an outside turning 
radius of 13ft. Its gross working weight is 


Fig. 3—Four-wheel drive, four-wheel steering loading shovel—Mathew Brothers 
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15,000 Ib and the theoretical tractive force in 
bottom gear at stall is 16,800 Ib. 

A heavy-duty loader now being made by 
E. Boydell and Co., Ltd., Old Trafford, 
Manchester, is fitted with a } cubic yard 
full width bucket. It is a four-wheel drive 
machine with steering effected through 
clutches and brakes working on opposite 
sides, as with a tracked vehicle. Twelve 
forward and four re- 
verse speeds are avail- 


able. One of the two 
dumpers shown by 
C. H. Johnson 


(Machinery), Ltd., 
Stockport, Cheshire, is 
the “ Twin 65,” which 
has a rated capacity 
of 65 cwt, permitting a 
payload of 45 cwt. It 
is driven by a 12 b.h.p. 
air-cooled Petter diesel 
engine and fitted with 
orthodox heavy-duty 
vehicle transmission, 
giving three forward 
speeds of up to 12 
m.p.h. and reverse. 

A new front wheel 
drive hydraulically - 
operated overloader 
introduced by the 
Merton Engineering 
Company, Ltd., Faggs 
Road, Feltham, Mid- 


diesex, is shown in 
Fig. 5. This machine 
has been designed 


for variable discharge heights at both the 
front and the rear, the arms being actuated 
by two pairs of hydraulic rams only. It is 
driven by a Ford diesel engine developing 
60 h.p. and through a Brockhouse torque 
converter transmission which has a 3 to | 
stall ratio. A full power shift epicycle gear 
train gives two forward and one reverse 
speed, and power assisted steering is provided 
for the rear wheels. 

The machine is fitted with a standard 
1 cubic yard capacity bucket and can be 
provided with a bulldozer blade, crane hook 
or fork lift attachments. A second model 
of the same design is fitted with a gearbox 
transmission giving six forward and two 
reverse speeds. 


CONVEYORS AND ELEVATORS 

The vast increase which has taken place in 
the mechanical handling of goods and 
materials in all forms to reduce labour 
requirements and speed work in industrial 
and commercial establishments has resulted 
in the development of a vast selection of 
conveyors and elevators for general and 
special applications. The selection of con- 
veyors now available is shown to good 
effect on a number of stands. In many 
cases they have been arranged in closed 
circuits with elevators and automatic 
control gear to show the way in which they 
can be adapted for different classes of hand- 
ling and to suit particular flow patterns. 
Typical of such installations is that by 
Thos. W. Ward, Ltd., Sheffield, in which 
there is an automatic digital control system 
for routing incoming goods into a stores 
with automatic selection made through a 
control panel of goods required from stores 
into production. The system incorporates 
unit belt conveyors, gravity roller conveyors, 
dise roller runways and a unit overhead chain 
conveyor. 

An overhead chain conveyor system, 
known as the “ Flowlink,” which is made by 
Fisher and Ludlow, Ltd., Birmingham, 12, 
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is designed particularly for handling bulky 
loads carried in mobile trucks. These trucks 
run on the floor and are towed round a 
closed circuit by ball pendant chains sus- 
pended from the overhead chain system. 
The trucks are fitted with safety buffers and 
release trip resetting handles for operation 
at the loading and unloading stations. 

A scale model on the stand of the New 





Fig. 5—1 cubic yard bucket overloader with variable discharge heights at front 
and rear—Merton Engineering 


Conveyor Company, Ltd., Smethwick, Bir- 
mingham, is used to demonstrate the 
** Wissman ” swarf and chip conveyor the 
company is now making under licence. These 
conveyors, one of which can be seen in Fig. 6, 
are designed to handle bushy as well as 
broken swarf, together or separately, and 
also cast iron swarf, in either a dry state or 
associated with cutting or cooling liquids, 
from lines of automatic machines. The 
conveying medium is a steel tube open on 
the underside, and built up in standard 
lengths coupled together. The tubes are 
fitted at regular intervals with tapered fins 
shaped to push the material during the 
forward stroke and to pull through it on the 
return stroke. 

The flat plate base of the conveyor is 
attached to the floor of a concrete trench 
or to a mild steel trough, and fitted with a 
vertical plate support to which are attached 
bearing bushes in contact with the inner 
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Fig. 6—Swarf and chip conveyor in which a finned con- 
veyor tube is oscillated over a stroke of 5ft—New 
Conveyor Company, Ltd. 


surface of the conveying tube. This con- 
veying tube is oscillated slowly by a hydrau- 
lic cylinder having a stroke of 5ft. The 
necessary hydraulic power is supplied by a 
motor-driven pump under the control of a 
time switch which provides intermittent 
operation. The timer is so designed that one 
pump unit only is necessary on a multi- 
conveyor installation as not more than one 
cylinder is in operation at any given time. 

A standard power unit to convert gravity 
roller conveyors into power driven belt 
conveyors is shown by George Cohen, Sons 
and Co., Ltd. It has a } h.p. geared electric 
motor which provides a standard belt speed 
of 25ft per minute, although faster speeds are 
available. Fitting of the units is simple ; the 
terminal units and tracking unit bolt directly 
on to existing spindle holes, and the return 
belt troughs clip into the existing side frame 
angles—no drilling is required. The driving 
and tensioning assemblies require only four 
holes, which are drilled into the side frame 
angles of the conveyor. 


(To be continued ) 


SSOMW Turbo-Generator Set 


A* announced recentiy, the Central Electricity 
Generating Board is placing an order with 
C. A. Parsons and Co., Ltd., Heaton Works, 
Newcastle upon Tyne, 6, for a 550MW turbo- 
generator which will be the first of its kind and 
the largest in the world. 

It is interesting to recall the rapid increase in 
the size (or, more correctly, the capacity) of 
turbo-generator sets in this country in the past 
twelve years. To obtain the maximum output 
of plant in an era of acute shortage the immediate 
post-war programmes were concentrated on 
standard sets of 30MW and 60MW output. 
Later the Central Electricity Authority placed 
orders for units of 1OOMW output to operate 
with steam conditions of 1500 Ib per square inch 
pressure, 1050 deg. Fah. temperature and others 
of the same rating but with steam conditions of 
1500 Ib per square inch, 975 deg. Fah., with 
reheating to 950 deg. Fah. These machines were 


followed by others of 120MW output with steam 
conditions of 1500 Ib per square inch, 1000 deg. 
Fah., and reheating to 1000 deg. Fah. Such a 
machine is shown in Fig. 1 under construction at 
Heaton Works for Kincardine power station. 

By 1956 Parsons had received orders for 
machines of 200MW output for installation in 
generating stations in England and Canada. 
The machines for England were ordered by the 
C.E.A. for installation in West Thurrock generat- 
ing station ; they will be single-line units driving 
a single hydrogen- and liquid-cooled generator. 
The machines for Canada were ordered by the 
Hydro Electric Power Commission of Ontario, 
for the extensions to the Richard L. Hearn 
generating station, Toronto, where Parsons had 
previously installed four 100MW_ hydrogen- 
cooled sets between the years 1951-53. The 
addition of four 200MW machines will bring the 
installed capacity of the station to 1,200,000kW. 
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These 200MW machines 
are of ‘cross-compound 
design with the high- 
pressure lines of the tur- 
bines running at 3600 
r.p.m. and the low-pres- 
sure lines running at 1800 
r.p.m., each line being 
coupled to a 10OMW 
hydrogen-cooled genera- 
tor. The i.p.-l.p. line is 
shown (Fig. 2) erected 
at Heaton Works. 

The turbines of the 
single line 200MW units 
are four-cylinder ma- 
chines comprising an h.p. 
i.p. and two double-flow 
l.p. cylinders, the steam 
conditions at the stop 
valve being 2350 Ib per 
square inch pressure, 
1050 deg. Fah. tempera- 
ture, with reheating to 
1000 deg. Fah. The 
steam conditions for the 
cross - compound _ tur- 
bines are 1800 Ib per 
square inch pressure, 
1000 deg. Fah. tempera- 
ture, with reheating to 
1000 deg. Fah. 

Last year orders were 
received fortwo machines 
of 300MW output for a 
new generating station 
at Lakeview, near Tor- 
Fig. 1—120MW turbine under construction at Heaton Works for Kincardine onto, Canada. The tur- 
power station. The steam conditions are 1500 lb per square inch at 1000 deg. ines for these machines 

Fah. reheating to the same temperature will be of cross-com- 
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Fig. 2—L.p.-l.p. of 200MW cross-compound set erected at Heaton Works. It is one of four sets for the 


Richard L. Hearn power station, Toronto 








Fig. 3—Model of 550MW cross-compound turbo-generator, consisting of two lines in tandem, for the 
Central Electricity Generating Board, 
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pound design, taking steam at 2350 Ib per square 
inch pressure, 1000 deg. Fah. temperature, with 
reheating to 1000 deg. Fah. 

In the design of the generators for the 200MW 
machines under consiruction for the C.E.A., 
the limitation in size for transportation becomes 
a major problem. Parsons therefore decided 
on water cooling of the stator windings to allow 
a greater output to be obtained from the gene- 
rator, for the same frame size and temperature 
rise. Permission was given by the C.E.A. to 
make a prototype winding for a 60MW hydrogen- 
cooled generator which was to be installed in 
Tilbury generating station. This generator was 
commissioned in the early part of this year. The 
new cooling system permits generators over 
300MW to be made within the transport limits. 

Such developments have made possible, to-day, 
the S5SOMW Parsons turbo-generator. This 
turbo-generator will be a cross-compound unit 
consisting of two lines arranged in tandem, each 
line comprising four turbines driving a 275MW 
hydrogen- and liquid-cooled generator. A photo- 
graph of a model of the complete machine is 
reproduced in Fig. 3. All eight turbines are 
double-flow machines with the high-pressure 
cylinder on the first line. From the exhaust of 
this cylinder the steam is reheated and passed 
to the first intermediate-pressure cylinder on the 
second line. 

On leaving this cylinder the steam divides 
equally between duplicate second intermediate- 
pressure cylinders, one on each line. Final 
expansion of the steam is then through two 
low-pressure cylinders on each line. A single- 
row velocity wheel is used in the initial stage of 
both the high-pressure turbine and the first 
intermediate-pressure turbine, and _ reaction 
blading is used throughout the remaining rows. 
Both the high-pressure cylinder and the first 
intermediate-pressure cylinder are of double-shell 
construction. 

The machine will operate with steam at an 
initial pressure at the stop valves of 2300 Ib per 
square inch and a temperature of 1050 deg. Fah. 
Reheating is to 1050 deg. Fah. Steam is led to 
the turbine through two steam chests arranged 
one on each side of the high-pressure cylinder. 
Each chest is of forged construction, containing 
two runaway stop valves and two governor 
valves. Because of the large storage capacity of 
the reheat system, it is necessary to prevent 
steam flowing into the turbine when sudden loss 
of load occurs. Therefore, intercept and reheat 
emergency stop valves are incorporated in the 
reheat system; release valves, which simul- 
taneously release this steam to the atmosphere, 
act as an additional safeguard. 

The turbines will have two governors ;_ the 
main speed control governor is driven from the 
high-pressure turbine shaft and an auxiliary 
governor is driven from the first intermediate- 
pressure turbine shaft. One governor is pro- 
vided on each line of turbines and is mounted on 
a cross shaft driven through a worm and wheel. 

Arrangements are made to extract steam from 
the turbine at seven pressure points to heat the 
condensate returning to the boiler, to a tempera- 
ture of 486 deg. Fah. 

To ensure uniform heating and cooling of the 
four turbine spindles and generator rotor on 
each line, when starting up or shutting down the 
machine, motor-driven rolling gears are to be 
provided. With these gears the machine can be 
kept slowly turning after being shut down, so 
that distortion due to unequal temperature 
distribution is avoided. Steam from the eight 
exhausts is to be dealt with by four condensers 
with a total cooling surface of 330,000 square feet. 

The generators will operate at 18kV, 0-85 p.f., 
50 c/s, at the design speed of 3000 r.p.m. The 
rotors are to be direct-gas-cooled, operating in 
hydrogen at a pressure of 45 Ib per square inch, 
Each stator will have a direct-cooled winding, 
using demineralised water as the cooling medium 
circulating through the conductors, which will be 
built up of hollow rectangular copper tubes. 

Excitation for each generator is to be provided 
by a main and pilot exciter driven from the 
generator rotor shaft through reduction gearing. 
Ventilation of the exciters is by the circulation 
of air round a closed circuit by a blower mounted 
on the pinion of the gear drive to the main 
exciter shaft. 
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Defence Projects 


Tue first flight has now taken place of the 
Blackburn and General Aircraft Company, Ltd., 
“N.A.39”’ naval strike aircraft. The machine 
is powered by two de Havilland “* Gyron Junior * 
engines which provide a portion of the com- 
pressor delivery for blown flaps or other high-lift 
devices, presumably to meet the needs of a highly 
controlled, low-speed approach to a carrier deck ; 
flight trials of the engine fitted with reheat are 
to be commenced later this year on a Gloster 
“Javelin,” suggesting that reheat is not a feature 
of the “ N.A.39 °’’"—this is consistent with the 
demand for fuel economy on naval machines, 
which, in any case, employ assisted take-off. 
The engine installation is, it will be seen in the 
accompanying illustration, reminiscent of that 
of the “ Javelin,”’ while the airframe as a whole 
resembles a Handley Page “ Victor’’; the one 
major departure, the extreme area-rule “ bulge ”’ 
above the wing root trailing edge, confirms that 
the performance is transonic. There is a large 
stores bay under the fuselage, and a further 
detachable panel behind that. It is also apparent 
that the engines are mounted close up to the 
intakes, rather in the manner of an Avro 
“ C.F.-100,” thus making room for the under- 
carriage. 

The remarkable feature of the design is the 
very great length. The “Scimitar’’ uses a 
hinged nose to allow it to pass down carrier lifts, 
illustrating that span is by no means the only 
critical dimension, but the “* N.A.39”’ seems to 
feel no restriction in this direction ; it will be 
noticed that the crew are in tandem, and the 
dive brake assembly projeets far behind the tail. 

It has been announced that the British inter- 
mediate-range ballistic missile is being built by 
de Havilland Propellers, Ltd., as prime con- 
tractors, with Rolls-Royce, Ltd., de Havilland 
Aircraft Company, Ltd., and the Sperry Gyro- 
scope Company, Ltd., as main contractors. 
The parent firm of Sperry are responsible for the 
“ Sergeant ’’ tactical bombardment missile and 
are associated with guidance systems employing 
air-bearing gyroscopes for the “* Redstone” and 
“* Jupiter ’’ missiles of the U.S. Army Ballistic 
Missile Agency. Rolls-Royce hold licences from 
North American Aviation to build pivoted- 
chamber motors such as the Rocketdyne units of 
around 70 tons thrust used on the “ Jupiter ”’ 
and the Douglas “ Thor,’ and as boosters on 
the Convair “ Atlas.”” So far as is known, 
this is the only IL.R.B.M. in a similar stage of 
development to use a liquid-propellant engine. 
It is reported to differ from all present and pro- 
jected 1.R.B.M. in that it may be fired “ with 
extreme accuracy over a range of several thousand 


miles.”” 





Aero Engine Spensorship 


To co-ordinate the resources and activities of 
Bristol Aero-Engines, Ltd., and Armstrong 
Siddeley Motors, Ltd., the Bristol Aeroplane 
Company, Ltd., and the Hawker-Siddeley Group, 
Ltd., have formed a new company, Bristol- 
Siddeley Engines, Ltd., owned equally between 
them. While existing commitments will continue 
to be discharged by the two engine manufac- 
turers, new contracts and development of new 
engines will, we understand, be handled by the 
new company, which may divide the work 
between the two firms. The chairman of the 
new company is Sir Arnold Hall, and the vice- 
chairman Air Commodore F. R. Banks. Tech- 
nical co-operation between the existing firms 
has already started. 

It is pointed out that the existing products of 
the two firms are entirely complementary. 
Turbo-jets include the large two-spool Bristol 
** Olympus ”’ of up to 10,000 Ib thrust, the large 
single-spool A.S. “Sapphire,” of 11,000 Ib 
thrust, the Bristol “‘ Orpheus,’ of 6810 Ib and 
the A.S. “ Viper,” of 2460 lb. The turbo-prop 
engines comprise the free-turbine ‘* Proteus ” 
and the fixed-shaft “‘ Python” of 4120 e.h.p., 
the “ Double Mamba” of 3850 e.h.p., the 
“* Mamba” of 1775 e.h.p., and the new “* P.182,” 
of 1180 e.h.p. Bristol have one piston engine, 
the “‘ Centaurus,”’ the “‘ Marine Proteus,’ and 
ram-jets, such as the “‘ Thor,” while Armstrong 
Siddeley are developing a helicopter turbine, 
the “ P.181,"’ of 1100 h.p., and a hydrogen 
peroxide rocket engine. Absent from the range 
are high performance rockets, Armstrong 
Siddeley having abandoned liquid oxygen as an 
oxidant, and solid fuel rockets being handled by 
Bristol Aircraft, Ltd. We understand that the 
new company will have access to the research 
into nuclear power done by the Hawker Siddeley 
Group. 


275kV Crossings of the Severn and 
Wye 


Work has been started on the construction of 
the Central Electricity Generating Board’s 
275kV_ overhead-line crossing of the rivers 
Severn and Wye near Aust. This crossing project 
is the largest to be constructed in the United 
Kingdom and will carry two 275kV circuits 
between Melksham in Wiltshire and Uskmouth 
in Monmouth. The incoming transmission lines 
at each end of the crossing are to one of the 
Board’s standard 275kV designs having twin 
0-175 square inch copper equivalent s.c.a. 
conductors per phase, with a nominal capacity of 
375MW per circuit. The Severn and Wye cross- 
ing comprises three spans and four towers, that 


The “NA 39” has a marked resemblance to earlier British aircraft, but the whole of the tailplane is movable 


is two high crossing towers and two anchor 
towers, the total length of the three spans being 
4000 yards. The crossing is about 330 yards 
downstream of the proposed Severn suspension 
bridge and is adjacent to the route of the Aust- 
Beachley Ferry. To ensure that the crossing 
should have a close measure of alignment with 
the future bridge, the high crossing tower on the 
Aust side of the river is to be built on an artificial 
island about 300 yards from the base of Aust 
Cliff. The other crossing tower will be built on 
the southern tip of the Beachley Peninsula. 

A summary of the main dimensions of the 
towers, conductors and insulation is tabulated 
below. 


Main Particulars of Severn and Wye Crossing 


Total length of crossing ... ... 12,000ft 
Main crossing span (over the 
River Severn)... ... ... . $310ft 
Aust anchor span . ‘-h . 2830ft 
Beachley anchor span (over the 
River Wye) eal * . 3860ft 
Overall tower heights (above base): 
Aust crossing tower . 488ft 
Beachley crossing tower . 471ft 
Main span maximum sag ... 265ft 
Minimum clearance to River 
Severn at mean high water, 
Spring tides SS ; 135ft 
Conductors (S.C.A. construction): 
Overall diameter... ... , 1-695in 
Stranding ... ... ... ... Steel—91 x O-113in 
Aluminium— 
78 x0-113in 
Calculated ultimate strength ..._ 227,000 Ib 


Insulators (make-up of sets) : 


Suspension sets . 4 strings each consist- 


ing of 18, 12,000 Ib 
units (anti-fog) 

... 8 strings each consist- 
ing of 18, 12,000Ib 
units (plain shed) 


Tension sets... 


For this project a special steel-cored aluminium 
conductor, stated to have a higher ultimate 
strength than any conductor yet manufactured 
anywhere in the world, will be used. Because of 
the size of the conductor, only one per phase will 
be necessary for 275kV working : the conductor 
for each phase will be manufactured in one 
length, with no joints, and will be anchored at 
each end by means of compression-type tension 
clamps. In view of the weight of conductor to be 
handled during stringing operations, special 
techniques are now being developed, but the 
details have yet to be finalised. 

Each high crossing tower suspension insulator 
set will consist of four, 275kV strings of tough- 
ened glass anti-fog units in parallel, with suitable 
balancer linkages at each end of each string. At 
the anchor towers, each conductor will terminate 
on a tension insulator set which will consist of 
eight, 275kV strings of toughened glass, plain 
shed units in parallel also incorporating suitable 
balancer linkages. The single earth-wire will be 
of the same construction as the line conductors 
and arranged to give a 45 deg. shielding angle. 
All seven conductors will be grease-impregnated, 
fitted with Stockbridge vibration dampers, and 
protected by aluminium-alloy armour rods 
where they are supported in the suspension 
saddles. 

The “island” to support the Aust side high 
crossing tower consists of a reinforced concrete 
platform supported by five piers. The piers are 
formed from pre-cast rings, filled with mass con- 
crete, and seated on box piles. The access 
gantry to the “ island ’’ is constructed from pre- 
cast trestle units connected by pre-cast decking. 
The footings for the high crossing tower are 
founded in the rock on the Beachley Peninsula 
and the two anchor towers will have mass- 
concrete block foundations. 

Generally, the towers are constructed of single 
or compound rolled-steel angle sections, except 
that the bottom panels of the high towers will 
consist of box-type girders, each formed from 
four angle sections suitably laced together. In 
all towers there will be a high proportion of 
high-tensile steel. 

It is intended that the Severn—Wye crossing 
should be completed and in commission by the 
autumn of this year. 
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Anglo-Italian Collaboration in 
Nuclear Power 


A FORMAL agreement for long-term collabora- 
tion between AGIP Nucleare,* of Milan, and 
the Nuclear Power Plant Company, Ltd., of 
Knutsford, Cheshire, was signed in London last 
week, by Signor E. Mattei, president of AGIP 
Nucleare, and Sir Claude D. Gibb, chairman of 
the N.P.P.C. This agreement provides for col- 
laboration in the construction of nuclear power 
stations in Italy over a minimum period of seven 
years. It covers the exchange of information 
on the design, construction and operation of 
nuclear power stations, the training of technical 
staff and collaboration in research. It also paves 
the way for a second agreement (due to be com- 
pleted shortly) which will provide for the con- 
struction of a nuclear power station with a single 
graphite-moderated, gas-cooled reactor and a 
guaranteed output of 200MW. This station will 
be built on a site near Latina, about 40 miles 
south of Rome ; work is expected to begin before 
July 1 this year, and to be completed in 1962. 
The customer for the power station will be the 
Societa Italiana Méeridionale per 1l’Energia 
Atomica (SIMEA), an _ organisation owned 
jointly by AGIP Nucleare and the Instituto per 
la Ricostruzione Industriale (IRI). AGIP 
Nucleare will undertake the civil engineering and 
building work in close co-operation with the 
Nuclear Power Plant Company and will also be 
responsible for the correct manufacture and 
testing of all components to be made in Italy. 
The British company will be responsible for the 
overall design of the station and for its satisfac- 
tory commissioning, and will supply the major 
components, including the reactor itself with its 
ancillary equipment, the boiler heat transfer 
elements and the turbines. 

The overall design of the 200MW station has 
been provided by N.P.P.C., but the detailed 
design will proceed in collaboration with AGIP 
staff, who will adapt it to suit local requirements 
as well as Italian practice and standards. 
Engineers from AGIP Nucleare and N.P.P.C. 
are already at work in the offices of their opposite 
numbers. Early in February, AGIP Nucleare 
set up a laboratory for applied research, which, 
it is hoped, will be to the mutual advantage of 
both parties to the agreement recently signed. 





* AGIP Nucleare, which was formed in 1957, is one of the five 
main concerns which go to make up the Italian state-controlled 
organisation Ente Nazionale Idrocarburi (ENI), with its head- 
quarters at San Donato Milanese, near Milan. 





30ft diameter dish aerial at Start Point (Devon), one terminal of a 
tropospheric link with Galleywood (Essex) 200 miles away 
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Tropospheric-Scatter Radio Link 


EXPERIMENTAL work on _ tropospheric-scatter 
has been in progress for a number of years by 
Marconi’s Wireless Telegraph Company, Ltd., 
Chelmsford, Essex, and since 1956 the company 
has had in use an experimental system between 
Bromley in Essex and Catterick in Yorkshire.* 
This experimental system has been used mainly 
for analysis of the transmission characteristics 
and to provide data for systems planning. 

Side-by-side with this work a range of tropo- 
spheric-scatter transmitting and receiving equip- 
ment has been designed and is now being put 
into production in the Chelmsford factery. The 
first production equipments have now been 
assembled as a multi-channel radio link between 
Start Point, Devon, and Galleywood, Essex, a 
distance of just over 200 miles. This link, which 
works on a frequency of 858 Mc/s and has an 
initial capacity of twenty-four telephone channels, 
is for single-way operation with the transmitter 
situated at Start Point and the receiver at Galley- 
wood. As at present manufactured the equip- 
ment is designed for a maximum of sixty simul- 
taneous telephone channels, but provision has 
been made for experimental wide-band trans- 
missions to be effected later, with a view to carry- 
ing a much greater number of channels. Later, 
too, television pictures are to be transmitted to 
ascertain whether an acceptable quality can be 
realised. 

The Start Point transmitter (illustrated below) 
employs a water-cooled four-cavity Klystron 
developing an output power of 10kW. The 
associated aerial system, a 30ft diameter para- 
boloid “ dish’’ excited by a horn radiator, is 
mounted with its centre 35ft above ground level 
as illustrated here. This aerial system has a gain 
of 36 dB over a dipole at the chosen frequency 
(858 Mc/s) and thus provides an effective radiated 
power in the direction of maximum intensity 
which is of the order of 40MW. The receiv- 
ing equipment at Galleywood is of the dual 
diversity type, employing two dish aerials each 
of 30ft diameter and spaced 100ft apart. This 
method, it has been found by previous experience, 
does much to counteract the rapid fading which is 
a characteristic of tropospheric-scatter working. 

Work done with this equipment shows that 
multi-channel tropospheric-scatter links can 








* The basis of propagation by tropospheric-scatter is that, if 
radio waves are directed into the upper atmosphere (troposphere), 
where “ scattering ’’ occurs, part of the energy is directed forward 
and downward and reaches the earth again at a point remote 
from the transmitter. This principle promises to useful for 
radio communication at frequencies up to 10,000 Mc/s. See 
THe ENGINEER, October 26, 1956, page 595. 
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satisfactorily provide a point-to-point transmis- 
sion of signals over distances of 200 miles or more 
as compared with the 40-mile average of direct- 
beam systems. Although in some cases it may 
be more expensive, the tropospheric-scatter 
method holds out great possibilities over routes 
where intermediate repeater stations are imprac- 
ticable, as over desert or long expanses of water 


Submarine Power Cable for New 
Zealand 


Tue practicability of linking the rich electric 
power resources of New Zealand’s South Island 
with the supply network of the industrial North 
Island has been under investigation for nearly 
two years by the B.L.C.C. group of companies. 
This investigation resulted in an announce- 
ment on Monday, April 28, by Mr. H. Watt, 
the Minister in Charge of the New Zealand 
State Hydro Electric Department, that the 
B.LC.C. group is to lay, test and recover a trial 
length of cable to provide data for the ultimate 
installation of a submarine power cable across 
Cook Strait. The trial cable, half a mile long 
and Sin in overall diameter, was manufactured 
at the works of British Insulated Callender’s 
(Submarine Cables), Ltd., Trafford Park, Man- 
chester; it is a single-core pre-impregnated 
high-pressure gas-filled cable, and is to eperate 
at 250kV d.c. It has a hollow copper conductor, 
is paper insulated and lead sheathed, and is 
suitably reinforced with steel tapes and steel wire 
armouring to withstand the particular con- 
ditions of the sea bed under Cook Strait. This 
trial cable was not of sufficient length to warrant 
transport by a cable-ship. The cable was, there- 
fore, coiled on a drum 15ft 8in in diameter and 
7ft 6in across, which, with the cable, weighed 
about 45 tons. It left Trafford Park Works on 
February 24, was loaded aboard the 
s.s. “* Carronpark ’’ at Liverpool, and arrived in 
Wellington, New Zealand, on April 16. 

Under the supervision of engineers from 
British Insulated Callender’s Construction Com- 
pany, Ltd., the trial length will be laid by the 
New Zealand Post and Telegraph Department’s 
cable-ship H.M.T.S. “ Matai’? seawards from 
Oteranga Bay, which is on the North Island shore 
of Cook Strait south of Cape Terawhiti. After 
the ends have been sealed, the cable will be 
anchored and allowed to remain on the sea bed 
for as long as possible. 

For a full-length power cable the projected 
Cook Strait crossing route is about 25 miles long, 
with a maximum depth of 150 fathoms. 
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Industrial and Labour Notes 


London’s Bus Strike 

At midnight last Sunday, the bus, 
trolleybus and coach drivers and conductors 
and garage staff of London Transport began 
a strike called by the Transport and General 
Workers’ Union. The dispute dates back 
to last October, when the union put forward 
a claim for a general wage increase of 25s. a 
week for its 50,000 members in the operating 
and maintenance grades of London Trans- 
port’s road services. The London Transport 
executive rejected this claim and, sub- 
sequently, both parties agreed that it should 
be submitted to the Industrial Court for 
arbitration. The Court’s award was an 
increase of 8s. 6d. a week to the 36,000 drivers 
and conductors on the “central” road 
services (red buses and trolleybuses) and no 
increase to the operating staffs of the country 
bus and coach services or to the garage and 
depot maintenance staffs. London Transport 
offered to meet this award immediately it 
was announced in March, but the union 
rejected the offer and asked for an all-round 
increase of 10s. 6d. a week. This demand 
was followed by notice of a strike timed to 
begin at midnight on May 4. 

On April 28, the London Transport 
Executive invited the union’s negotiating 
committee to a further meeting. The executive 
then offered, if the union would accept the 
Industrial Court’s award, to examine in 
the autumn, in the light of circumstances then 
existing, the wage rates of all grades of staff 
covered by the application to whom no award 
had been made, and to review at an earlier 
date the wages of Green Line coach drivers 
who work through the congested areas of 
Central London. The autumn review, 
London Transport said, would include a 
joint examination of the means of securing 
the most economical operation and mainten- 
ance of the road services. This proposal was 
rejected by the union’s negotiating committee, 
which then asked for an immediate increase 
of 6s. 6d. a week to all grades of staff covered 
by the application, plus a further review 
later in the year of the pay of all grades 
involved. The London Transport executive 
could not accept that suggestion as it 
set aside completely the Industrial Court’s 
award. 

During last week, the Minister of Labour 
was pressed to intervene in the dispute. 
He explained in the House of Commons on 
Friday that he could not take any action 
which would have the effect of seeking to 
vary an award of the Industrial Court. In 
answer to questions addressed to him on 
Monday, the Minister expressed his regret 
that the union had not accepted the Industrial 
Court’s unanimous award. He added that, 
in consultation with his advisers, he would 
decide if and when any intervention by himself 
would be useful. 

On Wednesday, the finance and general 
purposes committee of the Trades Union 
Congress was summoned to consider the 
implications of the strike. Yesterday (Thurs- 
day), in the House of Commons, an Opposi- 
tion motion was tabled for debate “* deploring 
the refusal of the Minister of Labour, in 
pursuance of the economic and industrial 
policy of the Government, to attempt to 
bring about a settlement.” 


Engineering Wages 

On Thursday of last week, the national 
committee of the Amalgamated Engineering 
Union, at its annual meeting, discussed 
resolutions about wages. The debate was 
in private session, but it was stated afterwards 
that there was a unanimous decision to make 
an immediate demand for a substantial wage 
increase for engineering and shipbuilding 
workers. The resolution, it is understood, 
urged that there should be no “ strings” 
attached to an award resulting from the 
claim and that the negotiations should not 
take longer than three months. 

It will be recalled that when the last wage 
increase was granted to engineering and 
shipbuilding workers in May, 1957, the 
unions agreed not to put forward another 
claim for a year. They also agreed that they 
would endeavour to stop unofficial strikes 
and embargoes on overtime, to encourage 
the acceptance of new machines and tech- 
niques, and to encourage their members to 
observe strictly the times appointed for 
starting and stopping work. 

The wage “ standstill ’’ undertaking expires 
at the end of this month. During the past 
year, the unions have put forward claims 
for a forty-hour week, without loss of pay, 
which have so far been rejected by engineer- 
ing and shipbuilding employers. Further 
approaches on this subject are now being 
made, the A.E.U. national committee having 
passed a resolution demanding that the 
forty-hour week claim should be pressed with 
the “‘ utmost vigour.”” The wages resolution 
has to go to the Confederation of Shipbuild- 
ing and Engineering Unions—of which the 
A.E.U. is a powerful constituent—before 
any further action on it is possible. The 
Confederation has the responsibility of 
formulating a claim. 


Railway Economies and Wages 


Further meetings have been held this 
week between Sir Brian Robertson, chairman 
of the British Transport Commission, Mr. 
Harold Watkinson, Minister of Transport, 
and representatives of the three railway 
unions on proposals concerned with the 
more economic and efficient operation of 
British Railways. These proposals have been 
formulated in the hope that they might make 
possible a review later this year of railway 
wages and salaries. 

The British Transport Commission’s sug- 
gestions and the Government’s views on them 
were announced in correspondence between 
Sir Brian Robertson and the Minister of 
Transport, which was published on Tuesday 
evening. The economy measures put forward 
by Sir Brian include : a reduction of train 
mileage, incorporating adjustments in freight 
services, to correspond with the level of 
freight traffic, and cuts in passenger services; 
the scrapping this year of 100,000 wagons ; 
a reduction of maintenance expenditure on 
buildings and rolling stock ; the withdrawal 
of services from more than thirty lines, 
thereby effecting an annual saving of 
£500,000 ; the stopping of the Newhaven-— 
Dieppe Channel service in winter, and reduc- 
tions in other cross-channel services, and 
substantial economies in manpower. The 
Minister of Transport’s reply to these pro- 


posals indicates the Government’s willing- 
ness, provided the unions will support the 
measures, to authorise additional investment 
of £25,000,000 during 1958 and 1959 so that 
the Commission may accelerate the more 
remunerative items in its modernisation pro- 
gramme. According to Sir Brian Robertson, 
this £25,000,000 would be spent on projects 
likely to yield a “ quick return.” They 
include : £7,000,000 to avoid slowing down 
in the programme for new works and plant 
in 1958 and 1959; £6,000,000 for diesel 
locomotives and multiple-unit trains, and 
£12,000,000 for projects giving a rapid 
financial return, such as the contraction of 
marshalling yards and the modernisation of 
goods depots, more facilities for diesels, and 
the improvement of signalling systems. 

As these notes go to press, Sir Brian 
Robertson is having more discussions with 
representatives of the three unions—the 
National Union of Railwaymen, the Asso- 
ciated Society of Locomotive Engineers and 
Firemen, and the Transport Salaried Staffs 
Association. The union executives met on 
Tuesday evening, and it was stated after- 
wards that their intention was to see if they 
could get an immediate improvement in the 
rates of railwaymen’s pay. 


Trade and Wage Demands 


At the annual general meeting last 
Tuesday, of the London Chamber of Com- 
merce, the retiring president, Sir Edward 
Chadwyck-Healey, Bt., briefly reviewed the 
Chamber’s principal activities during. the last 
twelve months. In his address, Sir Edward 
stressed that the gold and dollar drain on 
Britain in her capacity of sterling banker 
clearly had to be overcome at however great 
an inconvenience to trader and merchant, 
and, he added, the talking down of British 
capacity to live, work and produce in this 
modern world had to be disproved. 

Sir Edward said that the strong line taken 
by the Government had, so far, been success- 
ful in rebuilding gold and dollar reserves 
beyond the danger limit, but not yet much 
beyond if devaluation of the pound was 
never again to rear its ugly head. It was to 
be hoped, he continued, that the ill-timed 
demands for higher wages would not again 
put British interests into reverse and lower 
her reputation for shrewdness in the eyes of 
the world. Of course, Sir Edward remarked, 
the time for higher wages would come again, 
especially when output was on the increase, 
but to press for it at this juncture was not 
in the true interest of anybody. 

Shipbuilding Statistics 

The statistics issued by the Shipbuild- 
ing Conference for the first quarter of the 
year show that the new orders placed during 
the period amounted to thirty-nine ships of 
41,000 gross tons, which brought the total of 
new orders booked in the twelve months up 
to March 31, 1958, up to 207 ships of 
1,120,000 gross tons. The order book at 
the end of March consisted of 765 ships of 
6,331,000 gross tons and valued at £900 
million. No contracts were booked for 
foreign account during the quarter, but 
the export proportion of the total order book 
amounted to 20 per cent. 
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German Industries Fair, Hanover 


No. Il—({Continued from page 673, May 2) 


OPENING CEREMONIES 

N Saturday evening, April 26, an informal 

dinner was held in the main restaurant, given 
by the Deutsche Messe und Austellungs A.G., 
to welcome exhibitors and the Press, and about 
800 persons were present. The guests were 
warmly welcomed by Minister Alfred Kubel, 
chairman of the Board of Supervision of the 
Messe A.G. During the evening, Dr. Schneider, 
Minister of Economics in the Saar, spoke at 
some length on the differences of wages and 
family allowances in France and Germany, and 
expressed the hope that a careful consideration 


Kingdom Atomic Energy Authority - Nuclear 
Energy Trade Associations Conference stand in 
Hall 3. This was a commercial stand covering 
all types of nuclear equipment for peaceful pur- 
poses, from a £20 nucleonic instrument to a 
£20,000,000 nuclear power station. In addition 
to supplying nuclear equipment, by British 
private industry, the United Kingdom Atomic 
Energy Authority also demonstrated the various 
types of uranium fuel elements which they are 
offering for sale to power British type reactors 
overseas. The fuel service offered is fully com- 
prehensive direct from the Authority’s works to 





New southern entrance, showing new halls for electrical engineering exhibits 


of these and other problems would eventually 
lead to the establishment of a common market 
and free trade in Europe. 

On Sunday morning, April 27, the festive 
opening of the Fair took place in the Nieder- 
sachen Hall, Hanover. The Niedersdchische 
Symphony Orchestra, conducted by Dr. Helmuth 
Thierfelder, was present and opened the pro- 
ceedings with Handel’s Festival Overture in D. 
Minister Alfred Kubel again welcomed all present 
on behalf of the Deutsche Messe und Austellungs 
A.G. and handed to Dr. Heinz Thorner, the 
chairman of the Central Organisation of the 
Electro-Technical Industry, the key of the newly 
completed buildings for the electrical industry 
Dr. Th6rner expressed his thanks on behalf 
of the industry for the excellent exhibition 
accommodation which had been provided, and 
spoke on outstanding developments in recent 
years which had brought prosperity to the electro- 
technical industry. Dr.-Ing. Hans-Christoph 
Seebohn, Minister of Transport, then described 
the show of aeroplanes and aeronautic fittings 
and equipment which, during the Fair, had been 
arranged at the Hanover Airport. The Fair and 
the Aeronautical Exhibition was then officially 
declared open by Professor Dr. Theodor Heuss, 
President of the Federal Republic of Germany. 
Dr. Heuss made reference to the speech he made 
*seven years ago, and he outlined the progress 
made by the Messe A.G. in the development of 
the Fair. 

British ATOMIC ENERGY EXHIBIT 


British atomic energy achievements were on 
show for the second time on the joint United 


the overseas customers, including a reprocessing 
service after use. One of the most popular 
exhibits on view was a reactor-simulator, which 
was specially brought over to Germany to enable 
professors and technical experts to try putting on 
load a nuclear power unit, similar to those at 
Berkeley sBradwell, Hinkley Point and Hunterston. 
On the opening day, Sunday, April 27, aconference 
of friends and the Press heard two excellent 
addresses, one from Sir William Cook, of the 
Atomic Energy Authority, and the other from 
Mr. J. K. Vaughan-Morgan, Minister of State, 
Board of Trade, who explained the purpose of 
the exhibit. 


HoescH WERKE A.G. 
DORTMUND 


On the stand of the 
Hoesch Werke A.G. of 
Dortmund, there was 
shown for the first time 
an entirely new develop- 
ment in the manufacture 
of pipes for gas, oil, 
water and piling, by 
spiral welding. The prin- 
ciple employed is clearly 
shown in the accom- 
panying illustration, 
from the foreground of 
which, it will be seen that 
the process consists of 
bending steel strip with 
the longitudinal edges 
sheared parallel, thereby 
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Part of chemical plant for Russia made of ‘* Nirosta 
VA4 ”’ extra rustless steel—Fried Krupp 


forming a continuous spiral, which is welded 
along the longitudinal contacting edges of the 
strip. The type of welding employed is auto- 
matic submerged arc welding, two welding passes 
being made, one inside and the other outside the 
pipe. By these means, a straight pipe with a 
true circular section is produced, having a spirally 
welded seam. The pipes can be made in unlimited 
lengths. 

The hydraulic tests made on the bursting and 
flattening of the pipe all show that the physical 
and mechanical properties of the pipe are 
excellent, and the X-ray tests made show con- 
tinually sound welded metal. In the tensile test 
already carried out with the welded seam in the 
transverse direction, it is shown that failure takes 
place in the plate itself, and not in the welded 
seam. The spiral seam is from the stress point 
of view in a more favourable position, and the 
directional properties of the steel strip are located 
at a more desirable angle. 

These new pipes are now manufactured with 
outside diameters from 20in up to 46in, having 
minimum and maximum wall thicknesses of 
5/s,in and jin for the smallest. The weights are 
33-39 lb and 78-44 Ib per foot. With minimum 
and maximum wall thicknesses of j;in and tin 
the 46in diameter pipe has weights of 92-49 |b 
and 182-34 lb per square inch. These spirally 
welded pipes are manufactured at the works of 
the Hoesch Rohrwerke A.G. at Hiltrup, West- 
phalia. 

FRIED KRUPP 

This year, part of the large stand of Fried 

Krupp, of Essen, was enclosed by a section of 





Spiral welded pipes—Hoesch Rohrwerke A.G. Hiltrup, Westphalia 
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Cable sheathing extrusion press ; maximum pressure 
2500 tons—Fried Krupp 


steel piling having a height of 10m and a length 
of 20m 


On the other side of the stand was the chemical 
plant shown on page 711 which forms part of an 
order for a chemical plant designed to produce 
the basic materials for the manufacture of syn- 
thetic fibres. The plant shown forms part of the 
order received by Krupps from the Soviet Union. 
The vessels and pipes shown are all made of special 
rustless steel, “ Nirosta VA4 Extra.”’ In the 
Krupp pavilion, there were shown several models 
of new installations ; one of these showed details 
of the Presque Isle transport centre on Lake 
Erie, which Krupps are constructing, a ship 
loading station having a capacity for handling 
6000 tons of coal per hour, and which will, it is 
expected, go into operation in July this year. 

A large exhibit which dominates the interior 
of the pavilion, is the large extrusion press 
(above) for cable sheathing. This press is of the 
modern design and is specially intended to 
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permit not only the use of lead as a sheathing 
material, but also aluminium. This combined 
lead and aluminium extrusion press develops a 
maximum press load of 2500 tons, with a pressure 
in the hydraulic fluid of 400kg per square centi- 
metre. The press is actuated by an oil-hydraulic 
drive made by Messrs. Towler, of Rodley, which 
can be used to work pure lead and lead alloys 
containing up to 1-2 per cent of antimony and 
up to 4 per cent of tin. The container has a 
capacity of 450 kg. 

Conversion of the press for the extrusion of 
aluminium sheathing having diameters up to 
60mm may be accomplished in the short time of 
four to six minutes by fitting a specially designed 
set of tools which permit the use of aluminium 
having a purity of 99-5 per cent for extrusion 
purposes. 

Another notable exhibit on the outer Krupp 
stand was the new specially designed breakdown 
crane (below), constructed by the Krupp 
Ardelt Werke G.m.b.H. of Wilhelmshaven, 
having a carrying capacity of 15 tons. It 
has been designed to clear up refuse from 
accidents, to right overturned trucks and 
vehicles and to clean up blocked roads, railway 
tracks and airport strips. 

All the working movements of the new crane 
are actuated by fast, smooth and positive 
hydraulic power, which is supplied by an oil 
pump mounted on the upper carriage and driven 
by the vehicle engine. The lifting and slewing 
movements are all lever controlled from the 
driver’s platform. There is also provided a long 
cable with a push-button control which enables 
the driver to direct operations some distance from 
the crane. The raising and lowering of the crane 
jib is effected by two hydraulic cylinders g ving 
a total range of 2-5m. 

The crane is also provided with a separate 
towing boom which is fixed to the rear of the 
upper casing and is equipped with a 5-ton hand- 
operated winch. The crane described has a high 
road speed of 55km per hour which enables it to 
be moved quickly to the scene of an accident. 
The new features in design and power control 
may render it greatly superior to many of the 
cranes which have been previously employed for 
accident service. 


MANNESMANN AKTIENGESELLSCHAFT 


On Monday, April 28, it was officially 
announced by the Mannesmann Aktiengesell- 
schaft, that shortly after the close of the present 
Fair, work will commence on the construction 
and erection of a new Mannesmann tower, which 
will have a height of 350m. It will be recalled 
that the present tower on the Mannesmann stand 
was built in 1954 and that its height is 120m. 
The two towers are clearly shown in model 
form on the right. The construction of the new 





15-ton breakdown crane—Fried Krupp, Krupp-Ardelt G.m.b.H., Wilhelmshaven 
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tower will embody the latest developments in 
light seamless steel Mannesmann tubes. The 
weight of the present tower with a height of 120m 
is about 35 tons, but the new 350ft high tower 
will have a total weight of about 350 tons. In 
the old tower the distance between the outer 
edges of the supporting members or feet was 
about 18m at foundation level and about 2m 
at the top of the tower. In the new tower these 
dimensions will be 65m and 1-5m respectively. 
Seamless tubes of the latest Mannesmann pro- 
duction will be used having a maximum of 
546mm and a minimum of 5imm_ outside 
diameter, with wall thicknesses of 20mm down 
to 3mm. It will be seen that the new tower will 
be about three times as high as the old tower and 
it is of interest to learn that it will be one of the 
highest towers in Europe. Comparable towers 
are the Radio Tower, Berlin, with a height of 





Model showing old and new Mannesmann towers— 
Mannesmann Aktiengesellschaft 


135m and the Eiffel Tower in Paris with a height 
of 300m. The completion of this new tower for 
next year’s German Industries Fair will be 
awaited with the greatest interest. 


(To be concluded) 


Naval Guided Missiles 


In 1951, a Guided Missile Department was 
established within the Late-Coere Company, 
under the direction of Mr. M. Moine. The 
company employs a total personnel of 900 
persons, including technicians and workers. 
It has developed, constructed and perfected 
guided missiles for the navy, among them the 
“* Malaface”’ ship-to-ship missile, which has a 
powder accelerator and a liquid propellant (a 
nitric acid compound), and the “ Masalca,”’ an 
anti-aircraft defence missile propelled by ram-jet. 
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American Nuclear Engineering 
Conference 


BY OUR AMERICAN EDITOR 


No. III—{ Continued from page 677, May 2) 


The fourth Nuclear Engineering and Science Conference was held at the Inter- 
national Amphitheatre in Chicago, Illinois, from March 17 to 21, in conjunction 
with the 1958 “* Atomfair”’ exhibition. The conference was organised under the 
sponsorship of the American Nuclear Society in co-operation with twenty-eight 
other American and Canadian engineering institutions. The exhibition was 
sponsored by the Atomic Industrial Forum and presented a comprehensive picture 
of the current state of development in ve application of atomic energy in American 
industry. 


BABCOCK AND WILCOX COMPANY 


HE exhibit of the Babcock and Wilcox 

Company, of New York, stressed the N.S. 
“* Savannah,” the first American nuclear-powered 
merchant vessel, for which the firm is developing 
and constructing the nuclear propulsion system. 

The vessel itself has been designed by the firm 
of George G. Sharp, Incorporated, and we 
depict a scale model of the ship. The vessel is of 
the passenger-cargo type, designed on the shelter- 
deck principle with raked stem and moditied 
cruiser stern. There are three complete decks, 
* A,” “ B,” and “ C,” with cargo platforms and 
deep tanks at various levels below. A promenade 
deck extends over the ** A ’’’ deck for about one- 
third of the ship’s length from a point slightly 
forward of amidships. Above this is a shorter 
boat deck and navigating bridge deck. There 
is an inner bottom providing tanks which will be 
used for clean ballast when required, diesel oil 
and distilled water. The thirty passenger state 
rooms are situated on “ A’’ deck. The public 
rooms, including the main lounge, library, writing 
room, card room, bar dance area, and cocktail 
lounge, are arranged one deck above on the 
promenade deck. The dining room is situated on 
““B” deck. The swimming pool and passenger 
play area are on the promenade deck aft of the 
public rooms. The hull is subdivided by ten 
water-tight transverse bulkheads into two peak 
spaces, seven cargo holds, an engine-room and a 
reactor space. The ship and its machinery will 
be designed and built to the approval of the 
Maritime Administration, the American Bureau 
of Shipping, the United States Coast Guard, and 
other regulatory bodies. 

The N.S. “Savannah ’’ will have an overall 
length of 587ft 6in, a beam of 78ft, a design 
draught of 29ft 6 in, a full load displacement of 
21,840 tons, a design speed of 20:25 knots, a 
maximum continuous power of 22,000 s.h.p. and 
a cruising radius of 350,000 miles. In designing 
the propulsion plant, the following special safety 
principles were observed : (1) Operation of the 
plant, even at full power, shall not be impaired 
by the faiiure of any fuel elements. (2) If the 
reactor is shut down for any reason, at least two 
sources of power shall be available to remove its 
decay heat. (3) No operation or failure of the 
reactor plant ai sea shall require any of the 
crew to enter the reactor compartment, or to be 
exposed to harmful radiation, in order to bring 
the ship home. 

The power plant has been designed to furnish 
a maximum continuous power of 22,000 s.h.p. 
to a single propeller and auxiliary power equip- 
ment. At this load reactor cooling is provided 
by four primary circulating pumps. It is possible 
to design for a normal power of 20,000 s.h.p. 
with only two reactor circulating pumps in use. 
The principal elements comprising the power 
plant are: (1) A reactor system containing a 
single reactor with two main cooling loops and 
two steam generators. (2) A propulsion system 
consisting of a high- and low-pressure turbine 
geared to a single propeller shaft and to two 
auxiliary turbo-generator units. (3) An electrical 
distribution system to supply all ship’s and plant 
auxiliaries. (4) Control systems for power plant 
control and operation. (5) All associated 
auxiliary systems. The steam generators are 


cross-connected to supply both the main turbines 
and the auxiliary turbo-generator units simul- 
taneously or independently. 

As shown below, the reactor plant consists 
of a reactor-cooling system, referred to as the 
primary cooling system, and auxiliary systems 
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which serve the primary system such as the 
pressuriser, intermediate-cooling, purification and 
reactor-control and instrumentation systems. 
The primary cooling system contains the basic 
power-producing components, which include 
the reactor and two loops each containing a 
steam generator, two primary circulating pumps, 
valves, and inter-connecting piping. The major 
portion of the reactor system is enclosed within 
a sealed and shielded containment vessel designed 
to contain the products of any rupture in the 
reactor system during operation. 

The reactor pressure vessel will consist of a 
cylindrical shell about 98in i.d., with a hemi- 
spherical head at the bottom and a spherical 
dished head on top. The bottom head will be 
welded to the shell, and the top head will be 
attached to the shell through a flange by bolts 
uniformly tightened. The flange will be sealed 
with a double gasket and a seal weld. The entire 
vessel will be of carbon steel, clad on the inner 
surface with stainless steel. The vessel will have 
an insulating jacket on the outside consisting of 
3in of stainless steel wool. Outside this will 
be the primary shield consisting of about 33in 
of water in an annular tank, with about 3in of 
outer lead. Water will enter the reactor vessel 
through two nozzles, about 14in i.d., and leave 
through two similar exit nozzles. The thermal 
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Flow diagram of nuclear reactor plant for N.S. ‘‘ Savannah ”’ 





Scale model of N.S. “‘ Savannah,” the first American nuclear-powered merchant vessel 
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shielding will consist of a number of steel plates 
surrounding the core in the outer reflecting water 
annulus having a total thickness of 15in of water 
and steel. The reactor vessel and all parts in the 
primary loop will operate under an internal 
pressure of 1750 lb per square inch, but will be 
designed for a pressure of 2000 lb per square 
inch. The operating temperature will never 
exceed 530 deg. Fah., except in the pressuriser. 

The reactor core, which utilises rods filled 
with UO* with low enrichment, embodies a 
number of improvements over any previous 
reactor for marine dev- 
clopment. More rugged, 
less susceptible to burn- 
out, inert to water and 
more economical, this 
core is believed to offer 
great scope for future 
economical develop- 
ment. The contemplated 
reactor core will consist 
of an assembly of thirty- 
two fuel elements each 
containing about 200 
tin diameter stainless 
steel fuel rods filled with 
uranium oxide having an 
enrichment of approxi- 
mately 3 per cent of 
U-235. Each fuel element 
will have a 90in length 
between grid plates. The 
elements will be situated 
on close spacing in a 
right circular cylinder 
approximately 5ft 6in 
in diameter. The excess 
reactivity of the reactor 
will be controlled by 
twenty-one control rods. 
The core lifetime is 
estimated to be about 
§2,300MW-days. At the 
expected operating conditions this will give 
a period between re-fuelling of approximately 
34 years. ; 

The fuel element design for the merchant ship 
employs full length fuel rods. The individual 
rods will contain unground uranium dioxide 
pellets, 0-4425in o.d., pressed and sintered to 
85 per cent of theoretical density. The cladding 
will consist of a 0-Sin o.d. Type 304 stainless 
steel tube with 0-026in wall thickness. The gap 
between fuel pellet and tube wall will contain 
helium gas which is introduced during the end 
plug welding process. Each fuel element will 
contain 196 rods in a square array. The centre- 
to-centre spacing of the rods will be 0-612in, 
giving an overall metal to water ratio of 0-97. 
The rod spacing will be maintained by small 
stainless steel ferrules brazed in place every 8in. 
An extensive development programme aimed at 
the improvement of the fabrication technique 
and consequent reduction in fabrication cost is 
now under way at the Babcock and Wilcox 
Alliance Research Centre and the Lynchburg 
Nuclear Facilities plant. 

The reactor will have three water-flow passes ; 
an outer or first pass, having up flow through the 
thermal shields ; a second pass down through 
the outer portion of the core, and a third pass up 
through the centre of the core. At 85MW out- 
put, primary cooling water will enter the reactor 
at a temperature of 521 deg. Fah. A mean water 
temperature of 508 deg. Fah. will be maintained 
through the reactor at all loads. The operating 
pressure of 1750 Ib per square inch will also be 
maintained in the reactor at all loads so that 
local boiling will not occur in the core during 
normal transients. 

The reactor primary system, shown on this 
page; will transfer the heat from the reactor 
to two steam generators by means of pressurised 
water flowing through two parallel loops. The 
water will be circulated by two vertical primary 
circulating pumps in parallel in each loop down- 
stream of the boiler. The motor on each pump 
will be equipped with an auxiliary half-speed 
winding connected to the bus to provide adequate 
emergency cooling in the event of reactor shut- 
downs. Each pipeline connecting the reactor to 
a boiler will contain one remotely operated stop 
valve. The line on the discharge side of each 


Artist’s impression 
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primary pump will contain a non-return valve. 
Each non-return valve will be designed to permit 
a small amount of backflow to maintain the 
pump, valve and piping at loop temperature 
when the pump is not operating. The pump dis- 
charge lines, in each loop, will then join in a 
single pipe returning to the reactor. This pipe 
will also contain a remotely operated stop valve. 

The function of the pressurising system is to 
maintain a controlled pressure in the primary 
system under both steady-state and transient 
operating conditions and to allow for variation 





of the reactor primary system with twin steam 
generators 


in volume in the system over the temperature 
range. The function of the pressure relief system 
is to provide automatic protection against exces- 
sive pressure in the primary system without 
allowing the system pressure to decrease to a 
value that would endanger the reactor core. 
The pressuriser will be connected by a surge line 
to the reactor outlet piping and will be sized to 
accommodate the maximum expected rate of 
change in volume of the primary system. It will 
be equipped with electric heaters having sufficient 
capacity to raise the pressure of the primary 
system from atmospheric pressure to operating 
pressure in approximately four hours. The 
pressuriser vessel will be equipped with a relief 
valve to prevent over-pressure. The water level 
in the pressuriser will be controlled by a let-down 
valve on the primary loop releasing primary 
water to the purification system. 

The two boilers will be of the natural-circula- 
tion type and will be capable of generating the 
steam required by the turbines at any load with 
a constant primary water mean temperature of 
508 deg. Fah. As the load reduces, the boilers 
will generate steam at an increased pressure since 
the reactor mean temperature is held constant. 
The design pressure on the tube side will be 
2000 Ib per square inch and on the shell side 
800 Ib per square inch. Each boiler will consist 
of a U-shell encasing a U-shaped bundle of tubes. 
The primary water will enter through one end of 
the U-shell and pass through the tubes and dis- 
charge from the other end of the shell. The 
steam generated outside of the tubes will pass 
upward through risers to a steam drum where it 
will be separated from the water by cyclone 
separators and steam scrubbers before passing 
to the turbine. 

The function of the primary-water purification 
system will be to remove dissolved and suspended 
impurities from the water in order to limit the 
amount of its induced radioactivity and to 
prevent fouling of valves, pump volutes, and 
heat-transfer surfaces. The let-down water first 
will be discharged into a flash tank where a 
vapour space and a liquid space will be main- 
tained in equilibrium at a pressure of about 
100 Ib per square inch. The vapour space will 
be cooled by coils circulating “ intermediate ”’ 
cooling water at about 110 deg. Fah. which will 
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in turn be cooled by sea water in the intermediate 
heat exchanger situated outside the containment 
vessel. By controlling the flow through coils in 
the flash tank a constant let-down pressure can 
be maintained. Downstream otf the flash tank 
the let-down flow will be further cooled in let- 
down coolers to about 110 deg. Fah. before 
passing through the filters and 10n exchangers. 
Ihe let-down filters connected in parallel will 
remove the undissolved solids, one serving each 
ion exchanger. The two mixed bed ion exchangers, 
also connected in parallel, will remove the 
soluble impurities, except the gases. From the 
ion exchanger the let-down flow will combine 
with whatever make-up is required from the 
feed-water system and enter the charge pumps 
which will restore it to the primary system. 

The nucleus of the containment vessel circulat- 
ing air system will be a finned cooling coil and 
denumidification system which will be capable of 
removing the heat liberated from the face of the 
insulating surfaces, while maintaining the tem- 
perature and humidity within acceptable values 
for the equipment situated inside of the contain- 
ment. The moisture removed from the contain- 
ment vessel air will be drained to the containment 
bilge. A separate ventilating system will be used 
to purge the containment vessel before it is 
entered after shut-down. 

The function of the instrumentation and control 
system of the nuclear plant will be to furnish 
indication, alarms and control signals for the 
various system parameters such as pressure, 
temperatures and flow. The instruments wil 
consist of sensing elements, amplifiers and 
meters. The control for the nuclear steam 
generating system will be a constant-flow primary 
system and a constant average reactor tempera- 
ture. The reactor demand signal will be antici- 
pated from the change in steam flow, which will 
be corrected for the pressure variations. 

The propulsion system embodies a high- and 
low-pressure turbine with a steam separator 
situated in the cross-over line. The power is to 
be divided approximately equally between the two 
units at full power. Both uncontrolled and con- 
trolled nozzle arrangements will be incorporated. 
The turbines will be designed to operate at 
20,000 s.h.p. with saturated steam as low as 
415 lb per square inch and 28in Hg vacuum in 
the condenser. In the event of emergency shut- 
down of one of the steam generators, sufficient 
steam for 85 per cent of normal power can be 
maintained to the propulsion turbines. The 
steam turbines drive the propeller shaft through 
double-reduction gears. This system includes a 
main and two auxiliary condensers with the 
usual auxiliaries and three feed-water heaters. 
The two 1500kW auxiliary turbo-generators pro- 
vide sufficient power to drive the primary cooling 
pumps in the reactor system, other propulsive 
loads and the ship’s service and hotel loads. 
Emergency power for ship’s services and reactor 
cooling will be furnished by two 750kW diesel 
generators. Emergency take-home shaft power 
is supplied by a 750 h.p. motor on the main 
reduction gear. Emergency steam for heat and 
fire protection and main condenser air ejection 
will be furnished by a package boiler. 

A low-pressure steam-generating system will 
furnish auxiliary and ship’s service steam. Steam 
from the main steam drum will be bled to the 
low-pressure steam generator to furnish the heat 
necessary to produce this steam at a pressure of 
150 Ib per square inch gauge. This extra pre- 
caution has been taken to prevent any possible 
contamination of the low-pressure steam with 
any radioactive material. Condensate from the 
low-pressure generator is discharged through 
a drain cooler to the dewrating feed heater. 

The Maritime Administration and the Atomic 
Energy Commission have awarded a 21,000,000 
dollar contract for the construction of the ship 
to the New York Shipbuilding Corporation, of 
Camden, New Jersey. The keel for the vessel 
will be laid on May 22, launching is scheduled 
for 1959 and the ship should commence opera- 
tions in 1960. 


ATOMICS INTERNATIONAL 


The highlight of the display by Atomics 
International, Division of North American 
Aviation, Incorporated, of Canoga Park, Cali- 
fornia, was a 100MW atomic power station 
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using an Organic Moderated Reactor (OMR). 
This reactor concept has been developed by the 
firm as part of the A.E.C. programme for the 
development of economic nuclear power. The 
original 16MW Organic Moderated Reactor 
Experiment (OMRE), which is _ illustrated 
here, was designed and built to verify preliminary 
experiments which had demonstrated the feas- 
ibility of employing an organic as a reactor 
moderator, reflector and heat transfer medium. 
A further objective was to study the rate of 
decomposition of organic coolants under con- 
tinued effects of heat and radiation in an operat- 
ing reactor, and to develop operating conditions 
and purification methods to maintain satisfactory 
organic compositions. Engineering design work 
was begun in the summer of 1955 and ground 
was broken for site construction on June 17, 
1956. The reactor attained criticality on Sep- 
tember 17, 1957, and began full-power operation 
in February, 1958. The OMRE is believed to 
be the world’s first reactor to use an organic 
liquid as a moderator, reflector and heat transfer 
medium. 

In the opinion of the company, the satisfactory 
operating experience with the OMRE provides a 
sound basis for an immediate application of the 
Organic Moderated Reactor to large power 
stations. A nuclear power station employing the 
OMR system has many advantages. The reactor 
and the heat transfer systems operate at low 
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Normal plant operation is controlled from a 
central control room. The organic transfers 
heat from the reactor to the four steam gener- 
ators. Steam from the steam generators flows 
to a common header which serves a single turbo- 
generator. Steam is extracted at three stages to 
heat feed water. The plant is controlled at a 


Data for Alternative Steam Cycles 


(i) (2) 
100OMW 


Rated net electrical 100M W 
output 

Rated gross e'ectrical 108M W 108MW 
output 

Reactor designed 370M W 381MW 


thermal output 





Steam pressure at! 615 ib per square | 415 Ib per square 
turbine inch absolute inch absolute 

Steam temperature at 489 deg. Fah 550 deg. Fah 
turbine 

Feed- water tempera-| 376 deg. Fah 357 deg. Fah 
ture 

Steam flow at nominal| 1,470,000 Ib per | 1,370,000 Ib per 
power our | hour 

Turbine exhaust pres-/ | Sin Hg 1- Sin Hg 


Sure 


Net heat rate . | 12,600 B.Th.U. per | 


13,000 B.Th.U. per 
kWh kWh 


constant steam pressure maintained throughout 
the load. Reactor power is controlled from 
neutron flux and organic outlet temperature 
data. Reactor outlet temperature signals to 
the reactor controller are modified by steam 
pressure-flow instrumentation to adjust the 
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Organic Moderated Reactor Experiment (OMRE) of 16MW capacity designed and built by Atomics 
International in Idaho 


pressure and yet achieve relatively high tem- 
peratures. Furthermore, the absence of corrosion 
between the organic and ordinary materials of 
construction allows the use of carbon steel and 
aluminium in the manufacture of the reactor and 
heat transfer system components. This results 
in conventional manufacturing methods and 
low-cost construction. Also, because of the low 
system pressure, the chemical properties of the 
organic and the inherent safety characteristics of 
this reactor concept, no special containment 
building is required to house the reactor. Finally, 
the low induced level of radioactivity in the 
organic results in simplified, safe, low-cost 
maintenance. The nuclear power plant now 
being offered by the firm is based on a saturated 
steam cycle as noted in the plant data, column (1) 
below. Similar data for a plant based on a 
superheated steam cycle are shown in column (2) 
below. 

In the proposed power station the reactor and 
turbo-generator are housed in the main building, 
which is approximately 280ft long, 92ft wide and 
80ft high. A bridge crane serves the entire length 
of the building. A concrete wall encloses the 
reactor and turbine area from the other parts 
of the plant. The reactor itself, together with 
the coolant piping and heat exchanger equipment, 
is contained in cells below ground level. There 


are four steam generators and four parallel heat 
transfer loops. In each loop the organic coolant 
is pumped from the reactor vessel to the steam 
generator and back to the reactor. The control 
room is situated on the first floor of the two-storey 
building and permits observation of both the 
reactor and turbine areas. 





reactor thermal power load demand. The 
negative temperature and power coefficients of 
reactivity eliminate the need for fast reactivity 
control and small transients are nullified by the 
temperature coefficient. 

The main heat transfer lines are of carbon 
steel. The main organic pumps are carbon steel 
centrifugal pumps with mechanical, water-cooled 
shaft seals. A shell-and-tube steam generator 
with an integral steam separator is used with 
steam and water on the shell side and with 
organic flowing in the tubes. 

A degasification and pressurisation system 
removes dissolved gases formed by decomposition 
of the organic and provides for its expansion. 
A pressure-relief system protects the reactor 
system in cases of large water or steam leaks to 
the organic side. The drain tanks are sized to 
hold the contents of the core tank and two of the 
four heat transfer loops to permit maintenance 
or repair work, if necessary. The residues formed 
in the organic are continuously removed in a 
purification system by a flash still and distillation 
column. Non-condensible gases from _ the 
degasifier and purification system normally 
flow into the gas scrubber and out through the 
stack. If radioactivity should exceed permissible 
values, the gas flow is diverted to gas hold-up 
tanks and is allowed to decay before exhausting 
to the stack. 

The reactor vessel is made of low carbon steel 
and has a tank wall thickness of 2in. The reactor 
core is situated below ground level. It is sur- 
rounded radially by an inner thermal shield, a 
steel reactor tank, an outer thermal shield, 
thermal insulation, a steel cavity liner and con- 
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crete. The shielding above the core consists 
of the steel upper grid plate, 25ft of organic and a 
6in thick steel top head. Ordinary concrete is 
the basic shielding material around the reactor, 
the main heat transfer loops and the organic 
process systems. 

The reactor core contains 287 finned plate type 
fuel elements. Each finned plate consists of a 
slightly enriched uranium plate jacketed by an 
extended surface aluminium cladding. These 
fuel plates are contained in a steel box with a fuel 
handling fitting at the top and a locating fitting 
at the bottom. The entire fuel element hangs 
from an upper grid plate and is restrained by the 
bottom fitting which extends into a lower grid 
plate. Each element is provided with individual 
orifices to obtain a maximum bulk organic outlet 
temperature. 

The organic is a liquid hydrocarbon called 
terphenyl. Commercially available terpheny! is a 
mixture of isomers with a melting point range 
of 230 deg. to 300 deg. Fah., depending upon the 
composition. Its boiling point range at atmo- 
spheric pressure is 700 deg. to 800 deg. Fah. 
The boiling point of the mixture used in this 
100MW design, at the core system pressure of 
120 1b per square inch, is 950 deg. Fah. The 
organic acts as moderator and reflector in the 
reactor and also performs as the heat transfer 
medium between the reactor and the steam 
generators. It circulates through the reaotor, 
flowing downward through the fuel elements and 
then upward in the annular space between the 
inner thermal shield and the reactor vessel. It 
leaves the reactor via the four outlet coolant 
nozzles. 

A total of sixteen control rods regulate the 

reactor and provide for emergency shut-down. 
Each rod, consisting of the absorbing element, rod 
drive and position indicator, is arranged in a 
compact assembly that can be inserted in a 
standard fuel element channel in the core. All 
moving parts of the control rod are within a 
sealed tube. The release of a safety element to 
shut down the reactor is accomplished whenever 
the current supply to the drive is interrupted. 
The rod falls by gravity into the reactor core. 
_ The company feels that the features inherent 
in an organic moderated reactor and those incor- 
porated in this particular design combine to pro- 
duce a reactor power plant with excellent safety 
characteristics. The reactor and its organic systems 
operate under low pressure. The operating 
temperature of the organic is below its boiling 
point at atmospheric pressure. The negative 
temperature coefficient of reactivity of the 
organic gives the reactor an inherent tendency 
to resist increases in temperature and power level. 
Furthermore, the organic is chemically com- 
patible with all materials used in the reactor. 
In addition, specially designed instrumentation 
and control systems ensure the obtaining of 
proper operating data for the safe and efficient 
operation of the plant. Interlock control systems 
prevent operating practices dangerous to the 
plant. The control and instrument systems are 
designed to be “* fail-safe.”’ 


(To be continued) 


Tripled Output of Experimental 
Boiling Water Reactor 


THE Experimental Boiling Water Reactor 
(EBWR) at the Argonne National Laboratory 
of the Atomic Energy Commission, at Lemont, 
Illinois, was successfully operated at a power 
level of 62MW of heat in experiments on March 
20, 1958. This operating level is more than 
triple the original design operating level of 
20MW. In December, 1957, the EBWR was 
operated in experiments at SOMW of heat. The 
increase in the thermal output of the EBWR is a 
result of months of experimentation. Such an 
increase would increase the amount and reduce 
the unit cost of electricity produced by the plant 
if increased generating capacity were installed. 
Both the 5S0MW and 62MW operating levels 
were achieved without any change in the number 
of nuclear fuel elements within the core of the 
reactor. 

_ The EBWR was described in some detail 
in these columns on April 19 and 26, and 
May 3, 1957. 
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Personal and Business 


Appointments 

Mr. R. W. Storey, A.LE.E., has been appointed 
sales manager of Westool, Lid. 

Mr. F. O. Ackroyp, A.M.I.Mech.E., has been 
appointed a director of Crofts (Engineers), Ltd. 

Mr. T. D. A. Caunrt has been appointed London 
area sales representative for Fred Myers, Ltd. 

Mr. IAN Macieop-SmitH has been appointed a 
special director of W. H. Dorman and Co., Ltd. 

Mr. A. E. Curtis and Mr. N. C. Hopson have 
been appointed directors of Aldridge Plastics, Ltd. 

Mr. H. W. Fenper has been elected chairman of 
the British Chemical Plant Manufacturers’ Associa- 
tion. 

Perrorina (Gr. Barrrain), Ltd., announces that 
Sir Norman Hulbert, M.P., has been appointed a 
director. 

Mr. T. A. Rocers has been elected president of 
the Institution of Mining Engineers for the year 
1959-60. 

Vick-ADMIRAL SiR FRANK Mason, K.C.B., has 
joined the board of directors of H. W. Kearns and 
Co., Ltd. 

Tuse Investments, Ltd., announces that Mr. 
A. J. 8. Aston and Mr. R. D. Young have been 
appointed directors. 

Mr. W. Nunn has been appointed export sales 
manager of the engineers tool division of Brayshaw 
Furnaces and Tools, Ltd. 


Mr. Ewen M‘EwEN, been 


M.1.Mech.E., has 


appointed director of engineering, eastern hemisphere, 
of Massey-Ferguson, Ltd. 

Mr. Davip D. MARSHALL has been re-elected 
chairman of the British Rubber and Plastics Belting 
Manufacturers’ Association. 

Mr. P. A. HEARNE has been appointed sales 
manager of British Oxygen Aro Equipment, Ltd., in 


succession to Mr. David Ince. 


Mr. H. S. Davipson, M.L.E.E., has been appointed 
divisional controller of the south western division of 
the Central Electricity Generating Board. 


Mr. D. BIGNOLD has been appointed Midlands and 
eastern counties technical saies representative for 
machine tools of Newall Group Sales, Ltd. 


Sir Perer G. Roperts, Bt., Mr. P. J. C. Bovitt, 
Mr. A. M. Hosein and Mr. K. E. WALKER have 
been appointed directors of Ransomes and Rapier, 
Ad. 


THe British INSTITUTE OF MANAGEMENT has 
announced that Lord Verulam has been elected chair- 
man designate and will succeed Mr. Harold Wilmot 


on July 23. 


Mr. J. B. CLARKSON has been appointed a director 
of Clarkson (Engineers), Ltd. He is expecting to leave 
shortly for Germany to join the subsidiary company, 
Clarkson G.m.b.H. 


Mr. E. W. Prior has been re-elected chairman of 
the British Mechanical Rubber Manufacturers’ 
Association, and Mr. J. W. Mann has been re- 
elected vice-chairman. 


THe Brirish Wraprpep Ruspper Hose: MANUFAC- 
ruRERS’ ASSOCIATION has announced that Mr. 
D. P. G. Moseley has been re-elected chairman, and 
Mr. P. L. Sherwood, vice-chairman for 1958-59. 


THEe DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
ReSEARCH states that Mr. A. E. Seddon and Mr. 
R. C. H. Russell have been appointed principal 
scientific officers at the Hydraulics Research Station. 

THe British [RON AND STEEL RESEARCH AssoctA- 
TION has announced that Mr. S.S. Carlisle, A.M.1.E.E., 
has been appointed head of the physics department 
at the Battersea laboratories. He has been succeeded 
at Sketty Hall by Mr. W. N. Jenkins, A.M.I.E.E. 


Vickers, Ltd., has announced that Sir Sam H. 
Brown has been appointed an additional! director. 
Sir Thomas R. Merton, having reached normal 
retiring age, will vacate his seat on the board of 
directors at the conclusion of the annual general 
meeting to be held on June 2. 


THe Fairey AviATION COomPANy, Ltd., has 
announced that Mr. Robert L. Lickley, M.I.Mech.E., 
F.R.Ae.S., technical director and chief engineer, has 
relinquished the latter of these two appointments. 
Dr. G. S. Hislop, formerly chief designer (helicopters), 
has been appointed chief engineer (aircraft), and 
Mr. L. R. E. Appleton, formerly head of guided 

design and development, has been appointed 


weapon & 
chief engineer (Heston). 


Business Announcements 


Miss VERA NORVICK, assistant secretary, the 
Electrical Association for Women, is to retire. 


Mr. A. G. ImHoF, managing director of Alfred 
Imhof, Ltd., has left this country for a tour of the 
U.S.A. and Canada. 

CHARLES CHURCHILL AND Co., Ltd., announces 
that Mr. R. Gabriel is visiting Canada and the 
United States of America. 

CHATWOOD-MILNER, Ltd., has established a new 
division to be known as the sound insulation and 
nuclear protection division. 

CRAVEN BroTtHEerRs (MANCHESTER), Ltd., states that 
the address of its London office is Bridge House, 181, 
Queen Victoria Street, E.C.4 (telephone, City 2902). 


AUDLEY ENGINEERING COMPANY, Ltd., has trans- 
ferred its London offices from Caxton Street to 60-61, 
Trafalgar Square, W.C.2(telephone, Trafalgar 4401-3). 


Mr. E. S. Everitt, managing director of Ruston- 
Bucyrus, Ltd., left at the beginning of May for a visit 
to the U.S.A. and Canada. He will return in mid- 
June. 

B. Exvuiotr (MACHINERY), Ltd., has appointed 
Wickman, Ltd., sole distributors in U.K. and Eire 
for its “ Victoria Victomatic”’ 0-18 and 2-30 auto- 
matic cycle milling machines, as from June 1. 


Mr. Bruce M. ADKINS, publicity manager of 
Elliott Brothers (London), Ltd., has relinquished his 
Office at Elstree Way, Borehamwood. His only 
address is now Century Works, Lewisham, London, 
S.E.13 (telephone, Tideway 1271). 


MULLARD EQuIpMENT, Ltd., has appointed 
Research and Control Instruments, Ltd., Instrument 
House, 207, Kings Cross Road, London, W.C.1, as 
sole distributor in the U.K. for its electronic measur- 
ing instruments and electro-chemical apparatus. It 
has also appointed Kerry’s (Ultrasonics), Ltd., 
Wharton Road, Stratford, London, E.15, as sole 
distributor in the U.K. for Mullard low power ultra- 
sonic tinning, cleaning and machining equipment. 

THE ENGLISH ELECTRIC ComPANY, Ltd., has con- 
cluded an agreement with Honeywell-Brown, Ltd., of 
Perivale, Middlesex, and the Minneapolis-Honeywell 
Regulator Company, of Minneapolis, U.S.A., under 
which Honeywell gyroscopes will be made in the 
Stevenage factory of the Guided Weapons Division. 
It is pointed out that inertia-quality gyroscopes form 
a valuable complement to a Doppler navigator in 
defining the track vector, apart from being essential 
for inertial and radio-inertial guidance systems. The 
gyroscopes to be manufactured initially include the 
“MIG” (miniature integrating gyroscope) design, 
in which the rotor is sealed into a cage floated in 
viscous temperature-controlled oil and an inductance 
pick-off with a sensitivity of one second of arc derives 
the output ; a drift rate of 0-05 deg. per hour is 
claimed. 


Contracts 


BOULTON AND PauL, Lrp., Norwich, has secured 
an £80,000 contract from the International Steel Com- 
pany of Evansville, Indiana, for a mechanised hand- 
ling plant for the fabrication of structural steel sec- 
tions. It is stated that the plant will be the first of its 
kind in the U.S.A. An experimental plant was 
installed in the Riverside Works of Boulton and Paul 
in Norwich in 1953. The order for the Evansville 
Works involves the manufacture of a_ specially 
designed plant consisting of a sawing unit and two 
drilling units linked by automatic conveyor systems. 
Delivery is scheduled for January, 1959. 


MARCONI'S WIRELESS TELEGRAPH COMPANY, LTD., 
has received from the New Zealand Post Office a 
further contract for the supply of four multi-channel 
v.h.f. radio links. The approximate value of the order 
is £90,000. In all, sixteen terminals, type HM100, 
fourteen repeaters type HMISO, twin-stack Yagi 
aerial arrays, special aerial securing steelwork, spares 
and a comprehensive amount of test equipment are 
to be supplied. Three of the links will be in North 
Island. Ses of these is to be between Hamilton 
and Rotorua, with a repeater station at Taotaoroa. 
Another, from Palmerston North to Napier, will 
have repeater stations sited at Gorge, Norsewood 
and Hollis Road, while the third will be from 
Himatangi via a repeater at Mount Mataroa to 
Waiouru. The South Island link will run from 
Dunedin, via repeaters at Mount Stuart and Gore, 
to Invercargill. Each link will provide up to forty- 
eight simultaneous high-grade telephone channels. 
All the radio equipment will be duplicated, so as 
to provide a quiescent standby link which would 
automatically take over the service in the event of a 
failure on the one normally in use. 


MARCONI’S WIRELESS TELEGRAPH ComMPANy, Ltd., 
has received an order from the British Post Office to 
supply the radio equipment for five stations of the 
new v.h.f. Public Correspondence Maritime Telephone 
Service, whereby passengers and others on suitably 
equipped vessels approaching or leaving the shores of 
this country will be able to call any subscriber on the 
Post Office telephone system. The first of the new 
stations, at North Foreland, Kent, is due to come 
into service in August, for vessels in the Straits of 
Dover and within 40-50 miles of North Foreland. 
Additional stations at Niton, I.o.W., Humber and 
Land’s End should be ready for service in the summer 
of 1959. The site of the fifth station has not yet 
been determined. Marconi * HX86B"° transmitters 
and * HR86B”’ receivers will be used at all stations. 
The equipment will be mounted in special racks, and 
to simplify monitoring and testing procedure specially 
designed test gear will be mounted in the same racks. 
Each station will have two complete radio channels, 
one of which will be simplex and used exclusively for 
calling, and in cases of emergency. This will operate 
on the internationally agreed frequency of 156-8 
Mc/s. When contact is established the call will be 
switched to a duplex working channel, which will 
operate on one of the internationally agreed channels 
for public correspondence. 


Miscellanea 


ROAD RESEARCH LABORATORY.—The Road Re- 
search Laboratory will open its Materials and Con- 
struction Division at Harmondsworth and its Traffic 
and Safety Division at Langley to visitors from 
industry, the universities, local authorities and 
government departments on May 15 and 16 next. 


INSTITUTION OF ENGINEERS-IN-CHARGE.—The fifty- 
third annual dinner of the Institution of Engineers-in- 
Charge was held, in London, last Friday evening, the 
president, Sir Harold Roxbee Cox, being in the chair. 
The principal guest was Mr. A. H. A. Wynn, scientific 
member of the National Coal Board. In a speech 
proposing the toast of ** The Institution ’’ Mr. Wynn 
commented on the present state of the coal mining 
industry, emphasising in particular that the benefits 
of the National Coal Board’s programme of technical 
development were now becoming more and more 
evident. 

CRANE DISTRIBUTORS CONFERENCE.—More than 
sixty of the appointed distributors of Coles cranes 
from all parts of the world attended an international 
conference organised by Steels Engineering Products, 
Ltd., and held at Scarborough last week. The object 
of the conference was to bring together all those 
responsible for the sale of Coles self-propelled, truck- 
mounted and shunting locomotive cranes to discuss 
common problems and to formulate the sales policy 
of the new range of cranes recently introduced. 
During the conference the delegates attended 
lectures, film shows and discussions and inspected 
all the cranes being made in the new range. 


INSTITUTION OF CHEMICAL ENGINEERS.—At the 
thirty-sixth annual general meeting of the Institution 
of Chemical Engineers, held on April 30, Sir H. 
Beaver was re-elected president, Dr. E. H. T. Hoblyn 
and Mr. H. P. Weber were re-elected vice-presidents, 
and the other vice-presidents elected Messrs. W. K. 
Hutchison and C. E. Spearing. The Moulton Medal 
for 1957 was presented to W. D. Armstrong, H. H. 
Rosenbrock and W. L. Wilkinson for their paper 
“An Investigation of the Transient Response of a 
Distillation Column, Parts I and IL.’ D. Train 
received the Junior Moulton Medal for his paper 
* Transmission of Forces Through a Powder Mass 
During the Process of Pelleting.”’ After the meeting 
Sir Hugh Beaver gave his presidential address on 
“Science and the State.” 

MECHANICAL HANDLING.—A new colour film 
entitled “* Mechanical Handling in Iron Production,” 
sponsored by the Mechanical Handling Engineers’ 
Association, was shown in London last week. It 
illustrates the contribution made by mechanical 
handling to a specific field of work, the production of 
iron, and many aspects of this work are covered. 
Walking draglines are shown removing the over- 
burden to uncover the ore seams, followed by 
mechanical shovels loading the quarried ore into 
wagons for transport. The quarrying of limestone, 
and the belt conveyors used to transport it to a 
ropeway loading station are shown, followed by its 
carriage by aerial ropeway to a bunker for discharge 
into railway wagons. Some of the methods and equip- 
ment employed in unloading imported ore from ships 
are illustrated, together with various kinds of handling 
apparatus used for the reception of material in railway 
wagons at aninland mill. The film runs for approxi- 
mately thirty-five minutes and is available on loan 
in 16mm size. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, When an 
abridgment is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of publication of the 
complete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 
Chancery Lane, W.C.2, 3s, 6d. each 


ELECTRICAL ENGINEERING 


792,286. July 17, 1956.—PoweR CABLE TERMINA- 
TIONS, Standard Telephones and Cables, Ltd., 
Connaught House, 63, Aldwych, London, W.C.2. 
(inventors : Edwin Charles Lee and Ernest John 
Stickley.) 

The invention relates to insulated terminations for 
power cables of which the insulation surrounding the 
conductor contains oil or gas maintained under 
pressure. In the drawing there is shown in section a 
tubular insulator A of ceramic material such as porce- 
lain and provided with annular fins B. The lead- 
sheathed power cable C is introduced into the tube A 
after the lead sheath 
has been stripped off a 
portion of it to uncover 
the cable core D, con- 
sisting of the paper- J 
insulated conductor of 
the cable. At the upper 
end the paper insul- 
ation is stripped off to 
reveal the conductor E. 
The conductor is con- 
ductively attached to a 
terminal piece F, which 
passes through and is 
attached to, a metal end 
plate G. This end plate 
is a phosphor-bronze 
casting and between it 
and the ceramic tube 
A there is placed a 
relatively thin sheet H 
of soft copper. A ring 
J, of phosphor-bronze, 
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engages a shoulder K R 
formed in the tubular 

member and bolts Lp P 
compress the copper O 
sheet H on to the na 


open end of the tube. 
It can be seen that even 
if the cast end plate G 
is to some extent por- 
ous gas or oil included 
under pressure in the 
cable insulation will not 
be able to escape. At 
the lower end, in the 
figure, there is provided a gland M of relatively thin 
sheet copper through which the cable C passes into 
the tube A and to which it is attached by means of a 
wiped joint N. The ceramic tube is sealed in this 
case in the same way as in the case of the upper 
end by means of a phosphor-bronze end plate O held 
in position by bolts P engaging a phosphor-bronze 
ring R engaging a shoulder S forming part of the 
ceramic tube. The upper part of the gland M is 
turned over so that it will be compressed between the 
tube A and the plate O when the bolts P are tightened 
up. Rubber O rings U in the end plates G and O can 
be used to prevent any possible leakage of fluid 
between the sheet copper and the ceramic. This 
description is made only by way of example and not 
as a limitation on the scope of the invention.—March 
26, 1958. 
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791,629. August 9, 1955.—ExcITATION ARRANGE- 
MENTS FOR ROTARY DyYNAMO-ELECTRIC 
Macuints, The General Electric Company, Ltd., 
Magnet House, Kingsway, London, W.C.2. 
(Inventor : Erich Siegfried Friedlander.) 

The invention relates to excitation arrangements 
for rotary dynamo-electric machines having a rotary 
field winding, such as turbo-alternators. One object 
is to provide an improved excitation arrangement in 
which the need for sliprings is eliminated. Referring 
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to the drawing, the rotary field winding A of a turbo- 
alternator B is arranged to be fed with exciting current 
from a six-phase wound exciter alternator C, the 
output of the exciter alternator being derived from 
its rotor winding D, which is connected to the field 
winding A of the turbo-alternator through rectifiers 
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E arranged for six-phase rectification. The rotor of 
the exciter alternator is arranged to be driven together 
with the rotor F of the turbo-alternator and the 
rectifiers E are mounted on the rotor F so that the 
circuit comprising the field winding A, rectifiers E 
and the rotor a D rotates as a single unit. 

The stator winding G of the exciter alternator is 
supplied from a pilot alternator H, the rotor J of 
which comprises a permanent magnet and is also 
driven with the rotor F. The output of the pilot 
alternator H is controlled by means of a magnetic 
amplifier K, which is in series with a rectifier L and 
the stator winding G of the exciter alternator. Each 
rectifier is arranged to be cooled by cooling fluid 
flowing in a closed rectangular path which includes 
tubes. For efficient operation it is desirable that the 
cooling fluid shall not have a viscosity greater than 
that of water, and that its specific heat and coefficient 
of thermal expansion shall be as high as possible. 

The cooling fluid may be methy! alcohol, water or a 
silicone fluid.—March 5, 1958. 


SUGAR MACHINERY 


792,362. April 2, 1954.—ROLLER BEARINGS FOR 
SuGAR CANE MILLs, Gutehoffnungshitte Sterk- 
rade Aktiengesellschaft, Oberhausen/Rhineland, 
Germany. 

The invention relates to rolls of sugar cane mills 
supported by bearings of large diameter. The drawing 
shows the roll A and the roll shell B mounted on 
the middle part of a sugar cane mill. Between the 
middle part and the end journal C supporting a 
coupling cog wheel D the roll is supported in a roller 
bearing in the region of a slightly conical intermediate 
journal E. This roller bearing consists of an inner 
race F directly surrounding the roll journal E, an 
outer race G and two rows of barrel-shaped roiling 
bodies H disposed between them. The outer race is 
contained by a bearing housing J. In the axial 
direction the bearing is closed in by bearing covers K 
and L connected to the fixed bearing housing and by 
labyrinth bushes M and N revolving with the roll. 
Movably guided packing rings O and P are provided. 
The nominal mean diameter and taper of the conical 
bore of the inner race F are so chosen that when the 
inner race is forced through a predetermined distance 
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from the point on the journal E at which the conical 
bore, at its larger end, is in complete circumferential 
contact with the journal, the inner race is expanded 
and grips the journal with the required force to secure 
and seat it upon the journal. When the inner race F 
is secured upon the journal the radial clearance 
between the rollers H and the inner and outer races 
of the bearing must not exceed or fall below a pre- 
determined maximum or minimum limit, respectively. 
The tolerance limits for the radial clearance are deter- 
mined in accordance with the required running con- 
ditions of the bearing.— March 26, 1958. 


AGRICULTURAL ENGINEERING 


792,925. September 15, 1955.—AGRICULTURAL CRoP- 
HANDLING Macuinss, Blackstone and Co., Ltd., 
Stamford, Lincolnshire. (/nventor: William 
Lawrence Savage.) 

The invention relates to improvements in agricul- 
tural crop-handling machines. Its object is to provide 
a crop-handling machine which combines ter 
capacity with increased efficiency, avoiding the fouling 
of the tines in the earth, or failure to pick up the crop. 
As shown in the drawing, the machine has three main 
parts, a hitch bar A, a wheeled chassis B, and an 
assembly of tine bars C. The hitch bar is pivoted at 
its forward end D to a lower connection of cranked 
rods E and F, which are pivoted at their upper ends 
to arms G and H of the normal three-point suspension 
at the rear of a tractor. The chassis B consists of a 
tubular front member J and a pair of side members 
fixed to the ends of this tubular member, and each 
supported at its rear end by a castor wheel KA pair 
of outer tubular members L each carry a number of 
tine bars and are a sliding fit over the front member J 
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of the chassis. They are rigidly fixed to the hitch 
beam A by a pair of brackets M constituting a yoke. 
The outer members L are spaced slightly apart from 
one another at their inner end to expose a short 
section of the chassis front member J. An upwardly 
extending forked arm N is fixed to this exposed part, 
and is pivotally connected at its outer end to the end 
of the piston-rod O of a hydraulic ram or jack. 
The cylinder of the ram is pivoted to the after end of 
the hitch beam A and a flexible pipe connects the 
cylinder to the outlet of an hydraulic pump powered 
by the tractor engine. The tine bars C are consider- 
ably longer than those normally used in this type of 
machine, and their free ends terminate more or less 
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at the line joining the castor wheel standards. A 
fore and aft slot R in the upper surface of the hitch 
beam A is engaged by a vertical pin fixed at the junc- 
tion of a pair of pivotal arms mounted on the tractor 
linkage pins. The engagement between slot and pin 
prevents any yawing of the machine relative to the 
tractor. In a crop-gathering operation, the tine bars 
C are permitted to float freely above a minimum 
ground clearance of their free ends controlled by the 
castor wheels K, so that there is no tendency for 
them to dig into the ground. Owing to their com- 
paratively great length the tine bars are able to pick 
up considerably more weight of crop, as the tractor 
is backed, than is the case with conventional machines. 
—April 9, 1958. 


POWER TRANSMISSION 


792,974. September 5, 1956.—SLIPRINGLESs ELECTRO- 
MAGNETICALLY ACTUATED COUPLING, Anton 
Ryba, Via Firenze 40, Bolzano, Italy ; Josef 
Reinisch, Obstmarkt 42, Bolzano, Italy, and 
Ernst Vinatzer, Obstmarkt 42, Bolzano, Italy. 

The invention relates to  electro-magnetically 
actuated couplings, an object of the invention being 
to provide an improved coupling which affords the 
advantages of a constant air gap having a minimum 
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width. Referring to the drawing, the Noe me com- 
prises as rotary member of the magnet L-shaped 
part A of ferro-magnetic material and a ry shaped 
part B. The latter part is formed of two radially 
spaced pole rings C and D and an intermediate ring 
E. The pole rings are made of ferro-magnetic 
material and the intermediate ring of non-magnetic 
material. The disc B is secured to part A of the 
magnet body by means of screws. stationary 
member of the magnet body of the coupling is formed 
of a ferro-magnetic ring H, an exciting coil J and a 
bearing ring K. The stationary member of the body 
is held by suitable means indicated as a pin or bar L. 
Coil J is embedded between ferro-magnetic ring H 
and bearing ring K in a suitable hardened insulation 
mass M, so that ring, coil and hom ring —- 
a unit. The stationary part of the magnet body is 
journalled upon the rotary part so that it has a 
minimum play in radial and axial direction. The 
coupling components are shown as coupling discs N 
which are secured to carrier lugs F by being fitted in 
slots and inner coupling discs O, which are fixed to a 
coupling sleeve P.—April 9, 1958. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


FLAT DRIVING CHAINS FOR REVOLVING 
FLAT CARDING ENGINES 


No. 2934: 1957. Price 3s. This new standard 
has been issued as part of the programme of standards 
being developed by the B.S.I. Textile Machinery 
Industry Standards Committee. It deals with the 
chains for driving revolving flats on the carding 
engines used in the processing of cotton and staple 
fibres and specifies basic dimensions of the chains, 
the material for the links and bushes, and a length 
test. 


LOW DENSITY POLYTHENE ROD 


No. 2919:1957. Price 3s. This new British 
Standard has been prepared primarily to meet 
industry's need for a rod to be used in conjunction 
with low density polythene tubes (as specified in 
B.S. 1973) and with low density polythene sheet, for 
which a standard is now being prepared. The new 
publication specifies both black and natural poly- 
thene rod and provides for two grades with different 
metal flow indices. Requirements are specified for 
diameters and tolerances, as well as for physical 
properties. The standard makes reference to the 
B.S.1."s certification mark scheme. 


METHODS OF TESTING VULCANISED 
RUBBER : DETERMINATION OF HARDNESS 


No. 903, Part A7: 1957. Price 4s. This new 
publication replaces Part 19 of the 1950 issue of 
B.S. 903. In it the base plate type gauge has now 
been omitted, and a slight alteration has been made 
in the relationship between the indentations and the 
B.S. hardness degrees. The latter alteration was 
made so that the values might prove acceptable to the 
International Organisation for Standardisation, and 
Part A7 is, in fact, technically identical with draft 
1.8.0. Recommendation No. 148. 

Its contents include definitions, a summary and 
explanatory note relating to the test, requirements 
for the test piece and the apparatus, and test pro- 
cedure. The standard points out that most instru- 
ments now in use read directly in British Standard 
and International rubber hardness degrees, but a 
special table included for use with older type instru- 
ments enables British and International hardness 
to be quickly derived from the * penetration dif- 
ference.” 


Launches and Trial Trips 


LLANISHEN, Oil tanker ; built at the Wallsend yard 
of Swan, Hunter and Wigham Richardson, Ltd., for 
E.R.T. Tankers, Ltd. ; length between perpendiculars 
635ft, breadth moulded 84ft 3in, depth moulded 
46ft 3in, draught loaded 34ft 84in, deadweight 
31,980 tons, service speed 164 knots ; thirty cargo 
oil tanks, one main pump room, four 1160 tons per 
hour turbo, vertical, centrifugal cargo pumps, three 
stripping pumps ; two S550kW, 450V, turbo-alter- 
nators, one 150kW diesel-driven alternator ; one set 
of two-cylinder, double reduction geared turbines, 
14,500 maximum s.h.p. at 109 propeller r.p.m., 
steam supplied at 600 Ib per square inch and 850 deg. 
Fah. by two Babcock and Wilcox boilers.—Trial, 
January 15. 


DARTBANK, cargo ship ; built at Belfast by Harland 
and Wolff, Ltd., for Andrew Weir and Co., Ltd. ; 
length between perpendiculars 450ft, breadth moulded 
62ft 6in, depth moulded to upper deck 38ft 6in, gross 
tonnage 6460; five main cargo holds, one 25-ton, 
10-ton, twelve 5-ton and two 3-ton derricks, 


two 
electric cargo winches ; three 175kW diesel-driven 
generators; one Harland and Wolff, two-stroke 


single acting, opposed piston engine, six cylinders, 
620mm diameter by 1870mm combined stroke, 118 
r.p.m.—Trial, January 17. 

RIEVAULX, ore carrier; built by Smith’s Dock 
Company, Ltd., for the North Yorkshire Shipping 
Company, Ltd.; length between perpendiculars 
480ft, breadth moulded 68ft 9in, depth moulded 
36ft 3in, deadweight 15,600 tons on 28ft 103in draught, 
service speed 114 knots; four main holds, wing 
water ballast tanks, MacGregor hatch covers, electric 
deck machinery ; three 200kW diesel-driven genera- 
tors, two 600 tons per hour vertical, centrifugal 
ballast pumps ; Hawthorn-Doxford opposed piston, 
diaphragm, two-stroke oil engine, four cylinders, 
670mm diameter by 2320mm combined stroke, 
4450 b.h.p. at 115 r.p.m.—Trial, January 17. 


Weysripoe, closed shelter deck cargo liner ; built 
by Barclay, Curle and Co., Ltd., for the Britain 
Steamship Company, Ltd.; length between per- 
pendiculars 460ft, breadth moulded 63ft, depth 
moulded to shelter deck 38ft 6in, draught 27ft 94in, 
deadweight 10,375 tons; six holds, 3-ton, 10-ton 
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and two 20-ton derricks, electric deck machinery ; 
two 290kW diesel-driven generators, one 300kW gas 
turbine generating set; Barclay Curle-Doxford oil 
engine, six cylinders, 670mm diameter by 2320mm 
combined stroke.—Trial, January 28. 

PROCYON, cargo ship ; built by the Furness Ship- 
building Company, Ltd., for Sociedad Transoceanica 
Canopus S.A.; length between perpendiculars 
480ft, breadth moulded 66ft, depth moulded to upper 
deck 42ft 6in, deadweight 16,125 tons, summer 
draught 31ft Sjin ; five cargo holds, one 2-ton and 
twelve 5-ton derricks, electric winches ; three 150kW 
diesel-driven generators, one 50kW steam-driven 
generator ; Hawthorn-Doxford single-acting, two- 
stroke, opposed piston oil engine, five cylinders, 
670mm diameter by 2320mm combined stroke, 
5500 b.h.p. at 115 r.p.m.—Trial, January 29. 


British Honour, oil tanker ; built at Belfast by 
Harland and Wolff, Ltd., for B.P. Tanker Company, 
Ltd. ; length between perpendiculars 630ft, breadth 
moulded 85ft 6in, depth moulded 46ft 8in, deadweight 
31,560 tons ;_ thirty oil cargo compartments, one 
main cargo pump room ; two 600kW, 440V, geared 
turbo-alternators, one 75kW steam engine-driven 
alternator ; one set of compound double reduction 
geared turbines, 14,000 service s.h.p. at 105 propeller 
r.p.m., two Babcock and Wilcox water-tube boilers 
supply steam at 600 lb per square inch and 850 deg. 
Fah.—Trial, January 31. 

ALARIC, open shelter deck cargo ship ; built at 
Govan by Harland and Wolff, Ltd., for Shaw Savill 
and Albion Company, Ltd. ; length between per- 
pendiculars 440ft, breadth moulded 64ft, depth 
moulded to shelter deck 39ft, deadweight 9300 tons, 
service speed 17 knots ; five cargo holds, one 70-ton, 
one 25-ton, four 10-ton, six 5-ton and six 3-ton 
derricks, sixteen winches ; four 175kW diesel-driven 
generators ; Harland and Wolff two cycle, opposed 
piston oil engine, six cylinders, 750mm diameter 
by 2000mm combined stroke.—Trial, February 13. 


MENESTHEUS, cargo liner; built by The Caledon 
Shipbuilding and Engineering Company, Ltd., for 
Alfred Holt and Co. ; length overall 494ft 8in, breadth 
moulded 65ft, depth moulded to upper deck 36ft, 
deadweight 9660 tons on 28ft 10gin draught, sea 
speed 164 knots; six cargo holds, one 35-ton, 
two 15-ton, six 10-ton, and eighteen 5-ton derricks, 
electric winches ; two 450kW diesel-driven genera- 
tors; Harland and Wolff six-cylinder, opposed 
piston engine, 8500 b.h.p. at 115 r.p.m.—Trial, 
February 19. 

SUNGATE, cargo ship; built by the Burntisland 
Shipbuilding Company, Ltd., for The Turnbull 
Scott Shipping Company, Ltd.; length between 
perpendiculars 435ft, breadth moulded 59ft Yin, 
depth moulded to shelter deck 39ft 3in, deadweight 
10,810 tons ; five holds, one 25-ton, six 5-ton and 
four 10-ton derricks, electric winches ; three 175kW 
diesel-driven generators ; Hawthorn-Doxford two- 
cycle, opposed piston oil engine, four cylinders, 
670mm diameter by 2320mm combined stroke, 
4400 b.h.p. at 115 r.p.m., heavy oi! fuel.—Trial, 
February. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Timt and PLACE at which the meeting is 
to be held should be clearly stated 


BRITISH COMPUTER SOCIETY 
Mon., May 19.—York Hall, Caxton Hall, Westminster, S.W_ 1, 
** Four Years of Automatic Office Work,’’ T. R. Thompson 
6.15 p.m. 
COMBUSTION ENGINEERING ASSOCIATION 
Tues., May 13.—SouTHERN REGION: St. Ermin’s Hotel, West- 
minster, London, S.W.1, “The High-Duty Combustion 
Chamber,’’ R. P. Fraser, 10.30 a.m.; ‘* Coke in Industry,”’ 
E. Murphy and A. S. Boyle, 2.30 p.m. 
ILLUMINATING ENGINEERING SOCIETY 
Sun. to Wed., May 11-14.—Grand Hotel, Eastbourne, Summer 
Meeting. Papers to be delivered at the Winter Gardens, 
Eastbourne. 


INCORPORATED PLANT ENGINEERS 
Mon., May 12.—MERSEYSIDE AND N. WALES BRANCH: The 


Blossoms, Chester, “Heat Exchangers,” Mr. Faunbern, 
7.15 p.m. f 
Tues., May 13.—-MANCHESTER BRANCH: Engineers’ Club, 


Albert Square, Manchester, “* Selection of Machine Tools for 
Maintenance Departments,’’ R. G. Clowes, 7.15 p.m. 

Wed. to Fri., May 14 to 16.—Grand Hotel, Brighton, Eleventh 
Annual Conference, “‘ The Exploitation of Change.”’ 

Wed., May 14.—WEeESTERN BrancuH: Grand Hotel, Bristol, 
“ The History of Rolls-Royce,’’ C. W. Morton, 7.15 p.m. 

Thurs., May 15.—BLACKBURN BraNncu: Golden Lion Hotel, 
Blackburn, Brains Trust, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 
Tues. to Fri., May 13 to 16.—Annual Conference at Buxton. 


INSTITUTE OF NAVIGATION 


Fri., May 16.—Royal hical Society, |, Kensington Gore, 
London, Swe, Sree Brnciples of Inertia vigation 
Systems,’’ FE. W. Anderson, 5.15 p.m. 
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INSTITUTE OF PHYSICS 
Wed., May 14.—-Stress ANALysis Group : 47, Belgrave Square 


cgaton, S.W.1, One-day Meeting on “ Contact Stresses, 
a.m. 
Fri., May 16.—Non-Destructive TestiInc Group: Lecture 


Room, 47, Belgrave Square, London, S.W.1, ‘* The Character- 
istics and Design of Ultrasonic Flaw Detector Transducers,” 
D. G. Christie, 6 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., May 13. ~Great George Street, Westminster, London, 
S.W.1, “ Volta Bridge,” P. A. Scott and G. Roberts, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, May 9. EDUCATION Discussion Circie : Savoy Place, 
London, Ww C.2. Discussion on * The Teaching of Applied 
Acoustics,’’ opened by G. Mather, 6 p.m. 

Mon., May 12.—LONDON GRADUATE AND STUDENT SECTION : 
Savoy Place, London, W.C.2, Annual General Meeting, 


6.30 p.m. 

Wed., May 14.—RapIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, ‘*A New Cathode-Ray Tube 
for Monochrome and Colour Television,’’ D. Gabor, P. R. 
Stuart and P. G. Kalman, 5.30 p.m. 4 LONDON GRADUATE 
AND STUDENT SECTION : Visit to Mullard Radio Valve Com- 
pany, Ltd., Mitcham Junction, Surrey, 2.30 p.m. *% SHEFFIELD 
SuB-CENTRE : rand Hotel, Sheffield, Annual General 
Meeting ; Films, 6.30 p.m. ye SouTH MIDLAND GRADUATE 
AND STUDENT SECTION : Lecture Hall, College of Technology, 
Gosta Green, Birmingham, Annual General Meeting, 6.30 p.m. 

Thurs... May 15.—-LoNDON BRANCH: Savoy Place, London, 
W.C.2, Annual General Meeting ; ** Recent Developments 
in Electronics in the United States,’’ D. G. Fink, $.30 p.m. 

Sat., May 17.—-SouTH MipLAND EDUCATION DisCUSSION CIRCLE : 
Visit to the General Electric Company, Ltd., Witton, Birming- 
ham, 10.30 a.m.; ye SOUTH MIDLAND CENTRE: Visit to 
B.B.C. Television Transmitting Station, Sutton Coldfield, and 
Television Studios, Gosta Green, Birmingham 2.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


Wed., May 14.--SOUTHERN GRADUATES’ SECTION : Afternoon 
visit to the Royal Aircraft Establishment, Farnborough. 
% SOUTHERN BRANCH : Visit to the Kent Oil Refinery, Isle 
of Grain, 10.15 a.m. ye SOUTHERN BRANCH : Visit to Trans- 
port Equipment (Thornycroft), Ltd., Worting Road, Basing- 
stoke, 2 p.m. 

Thurs., May 15.—ScorrisH BraNcw: Visit to Alexander 
a and Sons, Ltd., Engineers and Shipbuilders, Linthouse, 

p.m 

Mon., May 19.—-MiDLAND GRADUATES’ SECTION : James Watt 
Memorial Institute, Birmingham, Annual General Meeting, 
Film, ** Engineering at Calder Hall,’’ 6.45 p.m. 


INSTITUTION OF MINING AND METALLURGY 


Thurs., May 1$.~—-Geological Society, Burlington House, Picca- 
dilly, London, W.i, Annual General Meeting ; Presidential 
Address, ** Productivity,’ J. B, Dennison. 


INSTITUTION OF PUBLIC HEALTH ENGINEERS 


Thurs., May 15.—Caxton Hall, Westminster, London, S.W.1, 
* Discharge of Sewage and Industrial Wastes to Estuaries,”’ 
B. A. Southgate, 6 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


Fri., May 16.—SHeFFIELD AND District Section: Royal 
Victoria Hotel, Sheffield, Repeat of the Presidential Address, 
* The Origin and Function of R.E.M.E.,’’ W. A. Lord, 7.30 
p.m 


NEWCOMEN SOCIETY 


Wed., May 14.—Lecture Theatre, Science Museum, South Ken- 
sington, London, S.W.7, Third Dickinson Biennial Memorial 
Lecture : * Sixty Glorious Years: The Impact of Engineering 
on Society in the Reign of Queen Victoria,’’ S. B. Hamilton, 
6 p.m. 


ROYAL AERONAUTICAL SOCIETY 
Thurs., May 15.—Institution of Mechanical Engineers, |, Bird- 
cage Walk, London, S.W.1, 46th Wilbur Wright Memorial 
Lecture, ** Automatic Flight——the British Story,’ G H. 
Gardner, 6 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 


Wed., May 14.—21, Albemarle Street, London, W.1, “* The 
Royal Institution and the Teaching of Science in the Nine- 
teenth Century,”’ E. lronmonger, 9 p.m. 


ROYAL METEOROLOGICAL SOCIETY 


Tues., May 13.—Agricultural House, Knightsbridge, London, 
S.W.1, Joint Meeting with the National Society for Clean Air, 
** Progress in Atmospheric Pollution Research,’’ C. J. Regan ; 
* The Introduction of Smoke Control Areas,’’ W. C. Turner ; 
** Climatological Aspects of Air Pollution,’’ R. G. Veryard 
and * Radioactivity in the Atmosphere—Its Origin and 
Measurement,’’ N. G. Stewart, 4.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Thurs., May 15.—Visit to the Forest Products Research Labora- 
tory, Princes Risborough, Aylesbury, Bucks, arriving at 11 a.m. 


SOUTH WALES INSTITUTE OF ENGINEERS 


Thurs., May 15.—Institute Buildings, Park Place, Cardiff, 
“Staple Pit Bunkerage versus other Types of Bunkerage,’’ 
G. Blackmore, 6 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fri., May 16.—39, Elmbank Crescent, Glasgow, All-day Con- 
ference on “ Metallurgical and Engineering Aspects of 
Weight-Saving in Steel Structures,’’ 10 a.m. 


Advanced Engineering Courses 


Production Planning and Control, UNIVERSITY OF BIRMINGHAM, 
INSTITUTE FOR ENGINEERING PRODUCTION, “‘ Southfield,’’ 16, 
Norfolk Road, Edgbaston, Birmingham, 15. Residential 
executive course, 9.30 a.m. Monday, May 12, to 4 p.m. ; 
Friday, May 23. Fee fifty guineas. 


Standard Reactor School Course. Harwelt REACTOR SCHOOL, 
ATomic ENERGY RESEARCH ESTABLISHMENT, Harwell, Berk- 
shire. The first six weeks of the course, commencing Sep- 
tember 1, will be held jointly at Birmingham, Bradford and 
Salford Colleges of Advanced Technology, the remaining part 
of the course, commencing October 15, will be at Harwell 

Reactor School. The course finishes on December 23. Fee 
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CONVEYOR PROBLEMS? 


Then get Goodyear, the world’s most 
; economical, most widely used belts 


Whatever materials you convey there is a 1 PROPER TROUGHING 


Goodyear Conveyor Belt that is made todothe | To ensure correct idler contact. 
| 
! 


job—at the lowest cost per ton. | 2 MILDEW-INHIBITED 
The features opposite are those essential for Construction prevents mildew rot that can 
dependable, long life belt service—the features ruin belts. 


you get when you buy Goodyear. 
3 LONGEST COVER LIFE 


Comes from use of tough highest quality 
always available to ensure that you get the covers that ensure maximum resistance to 
right belt for the job and will advise on instal- abrasion and stripping. 


Remember that Goodyear technicians are 


lation and maintenance. 
4 HIGH FLEX-LIFE 











Write now for further information to the treater flex-life because of skim coating 
Goodyear Tyre & Rubber Company (G.B.) Ltd., | between plies with highest quality friction 
Industrial Rubber Division, Wolverhampton. rubber. 

ee 
Z 
. INDUSTRIAL RUBBER PRODUCTS 
CONVEYOR BELTING - TRANSMISSION BELTING - V-BELTS - FENDERS - HOSE 










Wing flaps, undercarriage and servo-mechanisms in the “Whispering 
Giant” are actuated by air from high pressure bottles. Birlec compressed air - 
dryers ensure maximum safety and efficiency by removing harmful moisture vapour 4 
to prevent freezing at the release valves as expansion takes place. € 2 
Backed by over fifteen years specialised development, Birlec compressed air dryers are % 
‘ currently in use for a wide selection of industrial applications employing pressures ranging % tj 
from 100 to 6000 p.s.i. Fully automatic and modest in running cost, Birlec drying equipment 3} 99 
contributes to the efficient operation of oil refineries, chemical plants and all types of moisture- 
sensitive pneumatic equipment and instruments throughout the world. 


With acknowledgments to B.O.A.C., The Bristol Aeroplane Company Limited and Williams & James (Engineers) Limited. 


DRYER DIVISION OF 


E 
ADSORPTION DRYERS stealing ydicetn. 


ERDINGTON + BIRMINGHAM 24 





DRY AIR & GASES 





LONDON © SHEFFIELD ©§ GLASGOW © WEWCASTLE-ON-TYNE 




















TRONMONGER 


ESTABLISHED IN 1859, 
THE IRONMONGER is in 
fact as well as by long 
tradition the leading 
weekly journal in the very 
wide field which it so tho- 
roughly covers. Its inter- 
ests include tools, work- 
shop equipment, paints, 
general hardware, build- 
ing goods, metals, elec- 
trical goods, and all 
ironmongery. 

* 


BUYERS OF WORKS 
STORES find that yearly 
subscription to THE 
IRONMONGER is an 
excellent investment. 
Week by week the 
journal keeps them 
abreast of current trends 
in production and design. 
All new goods are 
promptly and objectively 
described: and special 
editorial attention is con- 
sistently given to record- 
ing the development of 
fresh industrial technique. 


* 


TWO YEARBOOKS ARE 
INCLUDED in the sub- 
scription. One of these 
is the ‘‘ Hardware Buyers 
Guide,’’ which contains 
the trade’s only compre- 
hensive directory of 
manufacturers and their 
products. The other is 
‘‘Branded Hardware,’’ 
which is an A-to-Z index 
to some 30,000 branded 
lines, giving the manu- 
facturers’ addresses. A 
further service to sub- 
scribers is the Editorial 
Inquiry Department, 
which now answers 
‘‘where to buy’”’ inquiries 
at the rate of 900 a week. 
The subscription is £2 a 


year. 


shesld be oddremed & 


TRONMONGER 


28 ESSEX STREET, LONDON, W.C.2 
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EFFICIENT AIR MOVEMENT - QUIET OPERATION - LOWER POWER CONSUMPTION 


fresh air all the time with 
cacseag PROPELLER FANS 


Send for publication V 1220 giving ful. detaiis of ali G.E.C. propeller fans. 





The General Electric Company Limited, Magnet House, Kingsway, London, W.C.2. 




















The “MYFORD” M.G. 12 


ODDIE FASTENERS ||. 2== "=~ 
A relatively low-priced machine, capable of accur- 


ately grinding small workpieces, where actual 
PAT. NO. 507249 grinding times are short, and automatic movement 


to table and wheelhead cannot be fully exploited. 
THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





Full details from 


—  PORTSWOOD RD. — jj SOUTHAMPTON F. W. KUBACH, LTD. 


: 12 Sytvan Road, London, S.E.19 
CABLES : FASTENERS, SOUTHAMPTON Tel.: LiVingstone 3311/2 Telex No.: 2-3375 























May 9, 1958 


THE ENGINEER 67 


How Sturtevant Air Conditioning Plant 
improves production 





The Sturtevant installation shown above is serving 
a precision electrical meter production shop. 

The PRECIPITRON * Electrostatic Air Filter 
embodied in this plant removes all atmospheric 
impurities down to ‘01 micron in size from the 
air supply, and prevents excessive rejects caused 
by contamination from dust particles. 


* Regd. Trade Mark. 


It provides complete control of atmospheric conditions—filtered air, 
constant humidity and temperature, and adequate air movement. 


Sturtevant Air Conditioning advances the quality and quantity 

of production in many branches of industry wherever such factors 
as delicate tests, precision assemblies, fine finishes, or sensitive 
products and preparations are involved. 





For further particulars write for 


descriptive literature to our reference 
E/101/AC. 











AUSTRALIA 
STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD 400, SUSSEX STREET. SYONEY, N.S.W 








* Write for a copy of S.E.B. 103— 
“* Thornycroft Engineering Service to Industry” 


JOHN I. THORNYCROFT & CO. 


HAVE A WORD WITH WOOLSTON 


After nearly a hundred years of building and repairing ships, there 
is not much we don’t know about Engineering. 

With the foundries and shops at our disposal we can carry out 
any engineering job from straightforward welding to the most 
complicated switchgear, from heavy castings to light plate work. 
If you want a “ good engineering job” —have a word with Woolston. 





SHIPBUILDERS 
MARINE ENGINEERS 
SHIP REPAIRERS 


LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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gauges 


Electrical wire resistance strain gauges are accepted by engineers 
as one of the most important means of investigating stresses and 
strains in all types of structures and machines. The electrical 
resistance strain gauge consists of a grid of fine wire bonded to 
a paper or Araldite membrane which can be cemented to the 
surface under investigation. Connections are taken from the 
gauge to apparatus designed to give reliable and quick readings 
of the strain being measured. 

Tinsley strain gauges are available in various designs & 
materials to meet individual requirements within two 
broad temperature ranges :— 


Standard strain gauges 70 C Max. 
Medium temp. gauges .... 300°C Max. 
High temp. gauges................... .700 C Max. 


A range of measuring instruments can be supplied for 
indicating and recording static strains. 

Write for Lists 2/0 and 2/0A, giving full particulars of Tinsley strain gouges and 
associated measuring apporotus. 


H. TINSLEY & CO. LTD. WERNDEE HALL, SOUTH NORWOOD, LONDON S.E.25 


Telephone: ADDiscombe 6046-7-8. 
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RUBBER COMPONENTS 


GASKETS ad Ol. SEALS 
AUTO-MOTIVE MOUNTINGS 
RUBBER-TO-METAL BONDING 
EBOMTE PRODUCTS 


GEWERAL MECHANICAL? 


IN 
NATURAL and SYNTHETICS, 
NEOPRENE, SILICONES ETC. 
RUBBERISED CORK, ETC. 


SPONGE RUBBER in 
WATURAL & SYNTHETIC FOAM 


SAM KAY RUBBER CO. LTD. 
HOPE MILL - rortwooo piace - STOCKPORT 


TELEPHONE: STO 2617/8 








FULL PARTICULARS 
AVAILABLE ON REQUEST 





Oi /SWALE 


Extraction Pumps 


The Drysdale “ Pervac’’ Pump has been 
designed for condensate extraction in high 
vacuum condensing plant where stable 
operation and high efficiency are fundamen- 
tal requirements. 


The two stage arrangement is eminently 
suitable for this class of work as the first 
stage impeller is designed for best possible 
vacuum, while the second stage impeller 
deals with external head, and its efficiency 
is unimpaired by consideration of vacuum. 


These pumps are of the Centrifugal Split 
Casing type and are available in a full range 
of sizes and capacities in both vertical 
and horizontal types. 


DRYSDALE & CO. LTD. 


b40),45 mci a. Yee) 
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Revolving frame steel casting for the 150-RB excavator, 
size 10 ft. x 1§ft. 6 ins. Cast for Ruston-Bucyrus Ltd. 
by whose permission the photograph is produced. 





emee 


cast and machined 


ie) ely 





important part 


This massive revolving frame is cast in steel for the 
150-RB excavator. Weighing 29 tons “as cast” it 
measures I0 ft. x 1§ ft. 6 ins. and is a normal Lloyd 
production casting. It has to stand up to the severe 
shock loadings which are developed progressively, as 
when the 150-RB bites into compacted soil or 

loose rock that is lifted in one operation. The mould 
contained 80 cores and there were 21 feed heads. 
Co-ordinated with the casting was the machining 
process, a task well within the scope of Lloyds 
unsurpassed machine shops. The proof of a perfect 
casting lies in the machining, and it always 

operates to the advantage of the customer to allow 
Lloyds to machine the castings they make for him. 


Britain’s best equipped Steel Foundry L L oO Y D S 


F. H. LLOYD & CO. LTD. P.O. BOX No. 5, 
JAMES BRIDGE STEELWORKS, WEDNESBURY, STAFFS, 


TELEPHONE : JAMES BRIDGE 2401. 
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BOREHAM WOOD, HERTS. 
ELSTREE 2021 
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turn for industry 
















The fully automatic Filter Plant, 
here shown in operation, was in- 
stalled by Pontifex for British Lead 
Mills Ltd., at Welwyn Garden City, 
to clean the gases from an oil-fired 
rotary furnace treating non-ferrous 
metals. It was completed, and work- 
ing, three weeks ahead of scheduled 
delivery date. The absence of 
visible discharge from the exhaust 
stack should be noted. 


Dust and Fume Recovery 
The Pontifex Service, using equip- 
ment which is wholly British in 
design and construction, can solve 
your Dust and Fume problem — 





quickly, economically and effec- 








PON ITI EE x 


9-13 GEORGE STREET, MANCHESTER SQUARE, LONDON, W.1 


TELEPHONE: WELBECK 8201 (6 LINES) 


aE “i eh 
H. PONTIFEX & SONS, LTD., i/ 


DUST AND FUME DIVISION, 


WORKS: BIRMINGHAM, LEEDS, LONDON 


PONT IEE x 
clears the air 


tively. ‘Unit Construction’ speeds 
up and simplifies installation: the 
unique arrangement of valves and 
manifolds cuts down power con- 
sumption. You save both ways — 
in initial cost and in running ex- 
penses. 

A consultation will cost you 
nothing, will commit you to noth- 
ing. We will gladly design plant to 
meet your individual requirements 
or supply exhaust hoods, ducting, 
fans, cyclones or simple filters to 
order. Our advice will be, in every 
case, frank, helpful and impartial. 

Please ask for leaflet 

No. PDF.6 


Ft 
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LIVERPOOL CATHEDRAL 
in which * Pyrotenax’ plays 

its vital part. 

Architect : 

Sir Giles Gilbert Scott, O.M., R.A. 








. . . Factories and Works. Laundries, Breweries. Hotels, Flats. 
Atomic Pile Installations and Research Establishments. Electric Power 
Stations. Oil Pumping and Storage Installations. Cathedrals, 
Churches. Galleries and Museums. Oil Tankers. Passenger 


and Cargo Ships, Warships, etc. 
At the TULSE HILL SCHOOL, London, where & ove oe 
*Pyrotenax’ also serves. Architect: Prof. Sir Leslie 
Vartin ( former Architect to the London Count) 


Council). Chief Engineer : J. Rawlinson, p if * moisture proof — non-ageing — 
Esq., C.B.E., M.ENG., M.1.C.E., M.LMECH.E. V | (} e n ax 


rust-proof — safe against overload — 


non-fire causing — heat resisting — 


copper coverteo MI castes 


resistant to mechanical maltreatment — 





The use of the trade 
name * Pyrotenax PE aS Us Vo BY EXPERIENCE 
is exclusive to the 
products of this 
Company and its 


ee ee PYROTENAX LIMITED » HEBBURN-ON-TYNE. ’Phone : HEBBURN 83-2244/8 


resistant to noise transmission. 








GD 102 LONDON : ABBey /654/5 . BIRMINGHAM: Midland /265 MANCHESTER : Blackfriars 6946 . LEEDS: Leeds 27826 GLASGOW : City 364//2 . CARDIFF: Cardiff 23689 


4 MILLION GALLONS 


per 





FROM 
THREE 30° DIAMETER 
OVERFLOWING 

‘BOREHOLES 










For almost a century 
we have been construct- 
ing wells, and time has 
proved that they were 
well done. 


It has always been our 
policy to give attention 
to detail and to visualise 
the end, with the inter- 
mediate snags, in order 
to bring the job to a 
successful conclusion. 


Our knowledge of 
Water Engineering is old 
in years, but our outlook 
and approach are as new 
as tomorrow. 


Let us tackle your 
Well job now and give 
you a well done job. 








Branches: 93/4 BROAD STREET, BIRMINGHAM 15 Telephone: Midland 1762 


ARTESIAN WELLS en ee 


C. ISLER & CO. LTD., BEAR LANE, SOUTHWARK ST., LONDON, S.E.! 
Telephone: WATerioo 7044 
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A New Technique aa 
in Aerial Design > 4 4 
“ 3 J 


Phe system of Honeycomb Sandwich 
Construction, developed by Avro for 
aircraft, has been used with outstanding 
success for radar aerials. Using this system, 
Avro have designed and built large reflecto1 
faces both in single and double curvature 
which form an integral part of the aerial 
etructure itself, thus saving weight and 
assuring accuracy of profile. Built in sections, 
such aerials are easy to transport and erect, 
while their light, stiff structure is capable 

of withstanding high wind forces. 
Companies associated with us in the 







Hawker Siddeley Group are experienced 





feet. 


ho 





in the design and construction of the 





supporting frames, turn-table and concrete 
foundations and have provided generating 
plant and electrical power equipment 

for similar installations. 
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Se” A. V. ROE & CO. LIMITED., Greengate, Middleton, Manchester 


MEMBER 0} HAWRHRER SIDDELEY/ONE O fF THE WORLD’S INDUSTRIAL LEADERS 
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on the new 


MARBAIX 


M58 DISINTEGRATOR 


& REMOVES BROKEN TOOLS 
WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 


HARDENED MATERIAL, CARBIDES ETC. 
.in fact any material through which electric 


current can pass. 


The new MARBAIX M.58 disintegrator removes broken taps, drills, 

reamers, studs, etc., in a fraction of normal time, without damage to 

the component 

Holes, too, of any shape can be cut in hardened material, for subsequent 

finishing by grinding or other methods. Note the times for the 

various examples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON — COMPONENTS GLADLY 


HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 


SWING TES 
NOW 


25 SECONDS 










Now 
30 SECONDS 


re ey 


VALIANT HOUSE VICARAGE CRESCENT 


MARBAIX O,'8 0) Oh 398 LTD BATTERSEA, LONDON wt 


PHONE BATTERSEA 












73 
ALLOTT BROS., 
and 
LEIGH LTD. 





ICKLES FORGE, 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 











HAMMERED OR 
HYDRAULIC PRESSED 





FORGINGS 
cornea 


IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 





K 
INCE FORGE CO. WIGAN 


PARKS FORGE LTD 
PROPRIETORS 

















Brochure on High Strength 


A hh. Bolting, available on request. 
amuck Mfaksden « son 0 
London Rep: VW. Kelway Bamber & Co. Limired, 


9 Victoria Street, S.W.L. Telephone : Abbey 6860 


WN. E. Coast: Fasteners Ltd. 2 Hall St. Barnard Casrie, 
County Durham. Telephone: Barnard Castle 3172 











dm $M.38 














BSS. LTD. SPECIALISE IN 
EQUIPMENT FOR STEAM, 
GAS, WATER, AND AIR, 
puTies AND CATER FOR THE 
a REPAIR NEEDS OF ENGINEERS 
at YOUR IN ALL _—_ INDUSTRIES. 
WRITE OR PHONE 
YOUR NEEDS TO:. 


BRITISH STEAM SPECIALTIES L” 


FLEET STREET LEICESTER. 

PHONE: LEICESTER 20885/6 
Stocks at :—LEICESTER - LONDON * LIVERPOOL - GLASGOW 
BRISTOL - MANCHESTER NEWCASTLE-ON-TYNE 
giRMINGHAM DUBLIN BELFAST 
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HIGH DUTY CASTINGS 
for 





Regd. Trade Mark 


C. « B. SMITH LTD. 


WOLVERHAMPTON 








lronfounders 
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PRESS BRAKES 
AND PRESS 
BRAKE TOOLS 


Ed For forming sections in all metals, in all 
thicknesses, up to 20ft. wide — Bronx 
Press Brakes are faster and more 
versatile than folding machines 
and can be tooled for 
punching, shearing and 
notching. Of exception- 
ally massive design and 
construction — with 
guaranteed unbreakable 
fabricated solid stee! 
frame — an outstanding 
advantage is their ability 
to take heavy overloads 
at bottom of stroke 
without deflecting the 
frame. Range of sizes 
from 20 to 1,000 tons 
pressure. 









No matter what make 
of Press Brake you 
use, our FREE TOOL 
SERVICE is at your 
disposal. Please send 
for our explanatory 
leaflet. Large stocks 
of tools are held for 
immediate despatch. 


BRONX ENGINEERING CO. LTD., LYE, WORCS. Telephone LYE 2307 & 2308 


LONDON & S&S. OF ENGLAND AGENTS: W. E. Norton (Machine Tools) Limited 
Grosvenor Gardens House, Grosvenor Gardens, London, S.W.! TATe Gallery 0633/4. 








vy? TO 8° 


DIAMETER 


WYNSTRUMENTS LTD 


STAVERTON AERODROME GLOUCESTER 
Phone: CHURCHDOWN 3264 
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Hiduminium 











Hiduminium 12 
| Hiduminium 12 
iduminium 12 


iduminium 1 


nium 


uMINIUM 
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ENGINEER 


Only QUASI-ARC offers you 
OVER 400 DIFFERENT ELECTR 


ELECTRODES of every size and kind—mild 
steel electrodes, electrodes for welding 
high tensile steels, creep resisting steels, 
corrosion resisting steels, manganese 
steel, cast iron, and non-ferrous metals— 
Quasi-Arc has them all, including 12 


new electrodes listed here. 


For better welding 


and friendly service | 


FERROMAX A new type of rutile base 
iron powder electrode depositing weld 
metal of low hydrogen content. For the 
first time—positional welding with an iron 
powder electrode. 

CELTIAN A universal iron powder elec- 
trode with cellulose covering; for general 
fabrication work and especially suitable for 
welding pipelines by the “Stove-Pipe” 
method. Conforms to American Welding 
Society Classification E.6010. 
CHROMOID No. 4 For all position 
welding of acid-resistant steels of the 
18/8/3 chromium/nickel/molybdenum class 
with or without Titanium or Niobium 
stabilization. 

CHROMOID No. 5 Deposits full aus- 
tenitic stainless steel of 25/20 chromium 
nickel composition, the weld metal con- 
taining less than $°, Ferrite. 
FERROLOID No. 3 An all position 
electrode of the §5/45 nickel/iron class, 
intended specially for strength welding 
ordinary grey and special duty cast iron and 
“ductile irons”. The deposit is machineable. 
FERRON (new type) For welding mild 
steel in all positions; particularly for heavy 
sections or highly restrained joints, and for 


QUASI-ARC LIMITED 


steel with higher carbon alloy or sulphur 
contents. The use of iron powder in a basic 
type covering gives greater economy. 
PRESSURE VESSEL (new type) Speci- 
ally designed to deposit mild steel of the 
highest quality and to produce welds which 
will show 100°, soundness under radio- 
graphic examination. For flat position butt 
and fillet welds and _ horizontal /vertical 
fillets with a mitre profile. Particularly 
suitable for deep grooves. 

VORTIC (improved type) A universal 
crooked electrode specially designed for 
good positional welding characteristics. 
Features are a quiet arc with excellent 
stability and penetration, good slag control 
and very easy deslagging. 

DUROID No. 3 (new type) Basic cover- 
ing ensures crack-free deposits. Gives weld 
metal with a hardness of 700 V.PN. 
CHROMIUM—MOLYBDENUM 
BEARING LOW ALLOY TYPES 
Three creep-resisting, corrosion-resisting 
electrodes, the weld metal compgsition of 
which corresponds to low alloy steels used 
for high temperature and high pressure app- 
licatfons. The electrodes are: 1% Cr/$%Mo 
24% Cr/4%Mo. *® 4/6% Cr/4%Mo. 


QUASI-ARC 


BILSTON - STAFFORDSHIRE 
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Slowly but surely... 











Tt Slomax Creep-Speed Control 


This system was developed to meet the need for a controlled creeping speed for all motions 


of cranes on A.C. supply where precise slow-speeds are required. 


The success of this well-tried system, proved under arduous conditions, lies in its extreme simplicity. 





The device is entirely automatic and fool-proof. 
The main motor is not energised when the creeping speed is in operation. 


The operating circuits being electrically inter-locked, it is impossible for the main motor and 





the Slomax motor to operate simultaneously. 
Slomax control permits an unlimited ratio between creeping and normal speeds, and whilst ten 
to one is usual, a ratio of fifty to one is not uncommon for specialised duties. 


A further advantage is that where precise creeping speeds are required for specialised operations, 





the Slomax control will ensure a predetermined creeping speed, irrespective of the load on 





the hook. 


THE WHARTOA CRANE £ wolstcotr, =i 


REDDISH STOCKPORT ENGLAND 








Phone : Heaton Moor 2227. Grams: ‘‘ Gallant, Manchester.’’ Code: Western Union 
LONDON: Lincoln House, 296/302 High Holborn W.C.1. Phone: Chancery 7911. | Grams: Chancery 7911. 
SCOTLAND: Fisher-Baxter & Co., 140 West George Street, Glasgow C.2. Phone: Douglas 106!-2-3. Grams: Fluorspar, Glasgow. 
MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham, 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 1527. Grams: Penarth 1527. 
NORTHERN COUNTIES: Fisher-Baxter & Co., 140 West re Street, Glasgow C. 2. Phone: Douglas 106!-2-3. Grams: Fluorspar, Glasgow. 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 26743. 

EIRE or SOUTHERN IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 

CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 Victoria Avenue, Dorval Station, P.Q. Phone: Melrose |-3528. Grams: Marquipco, Montreal. 
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PERFORATIONS by BRABY 
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We have standard tools available to produce hundreds of different sizes, shapes and designs of perforation in 
Ferrous Metals Non-ferrous Metals 


Precious Metals Plastics 
Paper Cardboard 
Cloth Leather 


For special work our tool design staff and fully equipped toolroom are at your disposal. 
Fully illustrated catalogue of standard designs and patterns will be sent om request. 


We welcome your enquiries. 





FREDERICK BRABY & COMPANY LIMITED 


LONDON WORKS, THAMES ROAD, CRAYFORD, KENT. TELEPHONE: BEXLEYHEATH 7777 


ONE 
Ya OTHER FACTORIES AT: Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
a Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
4 
PRO TS 


OF THE WIDE RANGE OF 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 
OTHER OFFICES: 352-364 Euston Road, London, N.W.1. (Head Office). TELEPHONE: EUSton 3456 
110 Cannon Street, London, E.C.4. (Export). TELEPHONE: MANsion House 6034 


Queen’s Buildings, 10 Royal Avenue, Belfast. TELEPHONE: 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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There's Big Difference 


and any other 


V-belt 









between this 


~ >" « . 

tie al” fe 2 Sa we Oey 
wrt Si. 1 eet 

~eeete® 


LAST 20 to 50% eT a 
LONGER... Yet priced no * : ROR Gh 
higher than ordinary belts 


oe we 
“eocconesnen” ceo 


TEXROPE 


Grommet VY.Belits 


ALL BRITISH 
TEXROPE GROMMET FRANK & CO LTD 


MANUFACTURED 
AND SOLD ONLY BY 


/— iE il li 








SHIPLEY YORKSHIRE 


"Phone : SHIPLEY 53141 
Grams : CLUTCH, SHIPLEY 





“Nii 


PRESSED STEEL 


sections : trench sheeting : road forms 
troughing : dovetail sheeting : gutters 
PALLETS and STILLAGES 
PRESS BRAKE WORK OF ALL DESCRIPTIONS 


including holing and welding as required. 


a 


MUHA 
nih 


ii 


Wi 


DORMAN LONG (STEEL) LTD. AYRTON ROLLING MILLS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, S.W.1. Telephone : SLOane 2275 


Ee ae a vi lilt TERT 


DORMAN LONG 
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FORGED AND 
WELDLESS ROLLED 
TO SECTIONS OR PROFILE 


re ewe made in carbon and alloy steels, 
weldiess and flash-butt welded. Also 
Rings produced from the NIMONIC 
alloys: Titanium, light alloys or copper 


bearing materials. 





N. HINGLEY & SONS LTD 


NETHERTON ItRON WORKS 
FORGE DIVISION — DUDLEY 


TEL: DUDLEY 31016 - GRAMS: HINGLEY DUDLEY 








Forged Steel 
Gate Valves with 
ERMETO Ends 








ERMETO Gate Valves are designed for use with 
a wide variety of fluids at pressures up to 2,000 
p.s.i. The pipe sizes available range from }” n.b. 
up to 1$"n.b. Particulars and prices will gladly 
be sent on request. 


ERMETO BRITISH ERMETO CORPORATION LTD., BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKS 
= Tel: Maidenhead 2271-4 




























May 9, 1958 THE ENGINEER 83 


BIBBY COUPLINGS _|mere’s WHY You ARE AHEAD WITH 


FOSTER WHEELER 


HIGH -TEMPERATURE 
LOW-PRESSURE 


PROCESS 
HEATING 
SYSTEMS 









































THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, 25, WILTON ROAD, LONDON, S.W.1 


Telegrams: COUPLINGS, SOWEST, LONDON. Telephone: ABBEY 1194 





FW DOES THE COMPLETE JOB 


DESIGN INSTALLATION OPERATION SERVICE 


FW *Dowtherm heating systems provide a vapour 
temperature range of 500° F to 700° F at vapour pressures 
of 15 psi to 110 psi absolute, fraction-of-a-degree tempera- 
ture control, uniform temperatures throughout each 
processing step, fully automatic operation and low main- 
tenance and repair costs. 


During the past 23 years of service to the process industries, 
Foster Wheeler has installed over 500 Dowtherm heating 
systems, in individual units from 44,500 to 45,000,000 btu/ 


all descriptions hr. We will be glad to study your requirements and 





point out how FW high-temperature, low-pressure 
heating systems will improve your process and cut your 
in alloy and Carbon Steels more 


(all heat treatment facilities) 
* Dowtherm—registered trade mark of the Dow Chemical Co, 





T. S. FORSTER & SONS LTD 


FORGEMASTERS AND ENGINEERS WW. 
COPPERAS BANK FORGE, SUNDERLAND LA, 
TEL: 2876 "GRAMS ‘FRAMES’ S’LAND FOSTER WHEELE-R LIMITED 
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Powerful, 
Positive, 
Safe... 











SUPERHEATERS 
\ FOR LANCASHIRE BOILERS 


Are you interested in getting 
greater efficiency and, at the same 
time, saving on your fuel costs? 
If so we invite you to consult us. 
Sugden Superheaters can be fitted 
with full damper control. They 
are suitable for all industrial 
purposes and can be fitted to all 
types of Shell boilers. 


TAYLOR 


Multiple Disc 
CLUTCHES 


Resiliency, sensitivity, ease of control 
and the ability to perform continuous 
heavy duty without frequent adjust- 
ment, make Taylor Multiple Disc 
I ice fi chin 

Clutches a popular choice for ma ee 
tool, plant, civiland heavy engineering. typical application. The 

jeri ta Reid Gear Co., itd., re- 
Such characteristics are ensured by: csiel & camel dune 


Heat treatment and total enclosure of sitive and completely 
‘ ‘ ‘ h j 

all operating parts; positive locking; ge tay Sonne pe 
single point adjustment and precision duction gear, to transmit 
the enormous effort 

manufacture on modern plant. A oplied in actuating the 








Sugden Superheaters are 


j bad j j emergency sluice gate on 
Taylor Clutch isa self contained unit, E yok ores seetee ineearie = of particular value where 
easily assembled, quickly fitted and Project. The features mentioned above qualify c, 
Taylor Clutches to satisfy such exacting de- auxiliary steam boilers are 
produced to perform many years of mands because they constitute the very eer 


ingredients of strength and reliabilit he 
strenuous work. choice was a Taylor Multiple Dise Clutch 


CLUTCHES! T. SUGDEN LIMITED 
TAYLOR -. DUSTRIAL - LANCS. | MOSLEY ROAD, TRAFFORD PARK, MANCHESTER 17 


NEW PRODUCTS NOW MANUFACTURED IN U.K. 


LorT-hinney 


HIGH PRESSURE BUTTERFLY VALVES AUTOMATIC WATER STRAINERS 
3” to 72’ BORE 50 - 125 ibs. WORKING PRESSURES 2” to 48° BORE 50 GPM - 80,000 GPM 





























Straining media are automatically 
cleaned and can be changed very 
quickly without dismantling the unit. 
Can be used on the suction or deli- 


r 
Positive bubble-tight shut-off. | 
| 
| very side of a pump. 
| 
| 
| 


Natural or synthetic rubber seat- 
ing. Manual or automatic opera- 


tion. Water, oil or gas. 
Greater variety of straining media 


*01- -125. Stainless steel mesh, slot- 
ted cones, porcelain discs, etc. 
Suitable for pressures up to 75 Ibs. 





We are 2 pleased ¢ to announce that these veboas 6 and strainers are now being p.s.i. W.P. 
produced under licence from Messrs. S. P. Kinney Inc., Pennsylvania, the 1 Lower initial cost, lower power con- 








well-known blast furnace specialists. : 
e BY - sumption, lewer maintenance costs. 


ROBERT CORT & SON LTD 





MECHANICAL HANDLING ENGINEERS — IRON FOUNDERS — VALVE MANUFACTURERS 





READING + ENGLAND ~- Telephone: READING 55046 (5 lines) + Telegrams: “‘CORTS READING”, 
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el Sheets 


HOT ROLLED STRIP MILL SHEETS 

HOT ROLLED STRIP MILL PICKLED & OILED SHEETS 
COLD REDUCED BRIGHT STEEL SHEETS OILED IN 

GENERAL PURPOSE AND FULL FINISH GRADES 

IN DRAWING AND EXTRA DEEP DRAWING QUALITY 

















SHEARING CAPACITY UP TO 3” THICK 


an 
wo Company of , 
s 
ACCREDITED 


s « 
“er srecanot™* 








NEACHELLS LANE—WILLENHALL STAFES Telephone: WOLVERHAMPTON 3237! 


BUCHANAN BROS, LTD, ong 


» commriscomes | QU 
. ~**" HIGH PRESSURE 
FITTINGS ann VALVES 














* Phone 
SOU 0858 













Angle Type HIGH QUALITY WITH 
WE | MAXIMUM EFFICIENCY 
REPAIR Rigid Stem (PROMPT DELIVERY ) 
ALL MAKES OF New simplified design incorporating the 
MERCURY IN STEEL Transmitting cece os 6 snelt travell wie or 3 


medium control valve. Standard valves, 
both straight through and right angle types 
are suleable for hydraulic working pressures 


THERMOMETERS & RECORDERS 


SOCKET 
SCREWS 


10,000,000 IN STOCK 
ALL SIZES 


@ ORDER NOW @ 


PLEASE WRITE FOR OUR 
MONTHLY STOCK LISTS. 





























up to 10,000 Ibs. per sq. in. at normal tem- 
peratures—individually tested to 15,000Ibs. 
per sq. in. hydraulic. We also manufac. 
ture a neat well designed valve suitable for 
controlling gauge circuits or small hydraulic 
installations working at pressures up to 
2,000Ibs. per sq. in. hydraulic. 








Manufactured by © 


GEORGE H. ALEXANDER MACHINERY LTD. ° 
‘*Socket Screw Division ’”’ KAY oe Co. (Engineers) LTD. 
GUNS LANE - WEST BROMWICH - STAFFS BLACKHORSE STREET - BOLTON - LANCS. 





Telephone: West Bromwich 1931 (5 lines) Telegrams: ‘‘ Viking, West Bromwich ** Tel : Bolton 197 Grams: Supakone Bolton 
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Designed to meet the special requirements of Messrs. Samuel Williams & 
Sons, Ltd., for unloading and transhipment of bulk materials at Dagen- 
ham Dock, these cranes are achieving outputs considerably greater than 
other cranes of the same capacity, and at lower running costs. 

The application of a new variable voltage control system to the 
balanced grab hoist gear gives precision control with instant response and 
largely eliminates mechanical braking and wasted electrical energy. 

Mechanical design incorporates a number of novel features and con- 
tinues the Stothert & Pitt tradition of robust design for trouble-free service. 

Control system is by the English Electric Co., Ltd., to whom we are 
indebted for permission to reproduce the photograph. Control gear was 
manufactu: by Allen West & Co., Lid. 


LONDON OFFICE, 38, 


GRABBING CRANES 


VICTORIA 


May 9, 1958 


d at Dagenham 
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LIMITED 


STOTHERT & PITT LTD 
ENGINEERS - BATH - ENGLAND 


S.4 s+» os Ww. 4 
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for roofs of 
double duty 





Some roofs only have to withstand wind and weather. 
Their job is single-purposed. Protection, pure and 
simple. 

But other roofs have a specialised, dual duty. They are 
promenades also; roof gardens, verandahs, terraces, 
playgrounds. And for these, Ruberoid has a specialised 
answer — Ruberdal Roofing, a Ruberoid built-up roof with 
a hard-wearing, fireproof tiled surface which complies 
with the London Building Act and the Ministry of 
Health Model Building Bye-Laws. 





Above: GRAND STAND, CHELTENHAM RACE COURSE. 


Architect : Rainger, Rogers & Smithson. FF/AA/R.1.B.A. 


Below: THE GEORGE HOTEL, CRAWLEY, SUSSEX. 


Architect : J. Hopwood, A.R.1.B.A. 





YOUR PARTNERS 
IN ROOF SERVICE 


Take Ruberoid into partnership at the design 
stage. The Ruberoid Contract Department 
in your area will gladly help you in formu- 
lating the most economical specification and 
automatically the best roofing guarantee — 
Ruberoid materials and Ruberoid crafts- 
manship. 


RUBEROID 
Ruberdal 
Roofing 


Write for further details of Ruberdal Roofs and the full range of Ruberoid specifications to :— 











THE RUBEROID COMPANY LIMITED 


354 COMMONWEALTH HOUSE, 1-19 NEW OXFORD STREET, LONDON, W.C.1 
Céic 
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Metrovick for the largest range 
of electric welding equipment 





ATOMIC HYDROGEN ARC 











RESISTANCE 





AC/DC RECTIFIER ARC 











INERT-GAS ARC 


SUBMERGED ARC 


METROPOLITAN -VICKERS 





4 oe Kx 4 sie Gees aoe ae t 
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DABLE MAKERS ASSOCIATION, 52-54 High Holborn, London, W.C.1. 





1958 


eee Ss 5 


6 


"A 


MEMBERS OF THEC.M.A. 


British Insulated Callender’s Cables Ltd 
Connollys (Blackley) Ltd. Enfield Cables Ltd 
W. T. Glover & Co. Ltd. Greengate & Irwell 
Rubber Co. Ltd. W. T. Henley’s Telegraph 
Works Co. Ltd. Johnson & Phillips Ltd. The 
Liverpool Electric Cable Co. Ltd. Metropolitan 
Electric Cable & Construction Co. Ltd. Pirelli- 
General Cable Works Ltd. (The General 
Electric Co. Ltd.) St. Helens Cable & Rubber 
Co. Ltd. Siemens Edison Swan Ltd. Standard 
Telephones & Cables Ltd. The Telegraph 
Construction & Maintenance Co. Lid 


Insist on a cable with the G-M-A label 


bs SEED GEES SEED commen 
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Making sieel. A blast furnace man at work in one of Britain's busy steel mills 


C.M.A. Cables at work 


In Britain’s busy steel mills, in factories all over the country, at home or abroad, wherever 
you go C.M.A. cables are at work. In the air, under-ground or under-water, in ships, 
coalmines and powerhouses, C.M.A. cables are transmitting power, unobtrusively .. . 
reliably ... year in year out. For over 100 years members of the Cable Makers Association 
have been concerned in all major advances in cable making. Together, member firms of 
C.M.A. spend over one million pounds a year on research and development. At every 
stage from raw material to finished cable, technical knowledge is pooled and research 
co-ordinated to avoid wasted effort. This highly-organised co-operative research activity 
has contributed largely to the world wide prestige that C.M.A. cables enjoy. It has put 
Britain at the head of the world’s cable exporters. Technical information and advice is 
freely available from any C.M.A. member. 





Telephone: HOLborn 7633 
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New press shop for 
Coventry Radiator and 


Presswork Company 
Limited, Coventry. 


+) ee ee 


ba) |) Sek’ 4k 


Close-up of the 
press pit steelwork 
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-wTlhem the flow is im 


either directiom ..- -« 


THE VALVE IS THE 


> Cop - 2. OS OO. E_ rep. 6 _ 
ad ee oe oe ee ee ee 8 


ONE OF HOPKINSONS’ SMALL BRONZE VALVES 


Here is a general purpose valve of proven reliability 


available at low cost. Built to the high standards of design 


ITLL LLL LT 


and manufacture that typifies HOPKINSONS’ vaives it 
gives ease of operation and maintenance of fluid-tightness 


over long periods without the need for wedging action. 


WHEN THE FLOW IS IN ONE DIRECTION only 
HOPKINSONS’ quick-opening bronze Link valve is the 


wy answer. 





@ HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK eS Bh : STRANO: W.C.2 
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POLISHING LATHES 


AND 
POLISHING SHOP 
REQUIREMENTS 


PRODUCT OF THE Merrcofler GROUP OF COMPANIES 


HEAD OFFICE 


5. 0. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 5081 
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On ae ee Exploit 


What we want Electrical 
are L & C piston rings! Progress! 


With acknowledg «ments to Watney, Combe, Reid & Co. Ltd. ELECTRICAL ENERGY offers s 
distinctive service to its readers. 


It is a monthly journal designed to 
provide them with a steady flow of 
accurate and up-to-date informa- 
tion exclusively about those matters 
which concern them as electrical 
engineers. 

Its purpose is to pass on to its 
readers the knowledge gained by 
others in the course of their work. 
























































BOGEWOOD 8 GAaWEUISES 42vw 


The following is a representative selection 


of titles: — 
Manufacturers of the well- ae oe a Generated Overvoltages (2 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS arts). 


Electrical Insulation (2 Parts). 

A Symmetrical Component Voltage and 
- Current Analyser. 

EAGLE FOUNDRY ° SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD Impulse Voltage Strength of Oil 
Immersed Insulation. 

Permanent Magnets (2 Parts). 
Automatic Power Plant for Telecom- 
munication Equipment. 

Control and Instrumentation in a 
Nuclear power Station. 


Survey of the Methods Available for 
Analysis and Synthesis of Non-Linear 
Servomechanisms (2 Parts). 


= Winder Control Using Mercury 
re Rectifiers. 


Piston Rings” for steam engines 





OA. 4607 





peeomoconas ae Oe 22820 fee ee eFffa, 


The CROFTSHAW ‘ma ToughThread ~ 


‘and | aim to stay put!» 


“Scan Own aeee naan ee = -—<—<—- 


In addition there are regular features, 
which include Book Reviews and descrip- 
tions of New Electrical Equipment. 
Annual Subscription : £1 16s. 0d. 
Single Copies : 3s. Od. 
Order through your newsagent or direct frem>— 


ey 
@ Folds up for easy tran- 
sit on site. 


Steel construction 
| Ey 


@ Saves erec- 


Hard tough threads in soft materials, simple 
to use, remains permanently in place . . New 
threads for old in damaged components... . 

Used and approved by the Aircraft industry. 
Designed for use in soft metal components, 








dean and ia- ml AA 4 wood or plastics. Full range of standard sizes E LEC ] RICAL 

stallation time in B.S.W.; B.S.F.; B.S.P.; B.A.; U.N.F.; UNC. 

= + ae ' ae and Metric thread forms. E N E RGY 

@ Trolley H } 4 

gc. £12 108. 5 || nm WIRE 28 ESSEX STREET, STRAND, W.C.2 

THREAD PUBLISHED MONTHLY BY 

CROFTSHAN cacasan in ross | 

ORDNANCE ROAD, ENFIELD UL LOCK, IN SERTS : = gee mee pem (Publishers) Led. 
"She aden oon and SPT ENGINE LABYRINTHS Pe Electronic Engineering” ~ 
all forms of contract work undertaken. CROSS MANUFACTURING CO. (1938) LTD. CIRCLIPS, SPRING WASHERS, 





Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Bath. PRINGS etc. 
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WHERE THERE’S A RUGGED JOB... 


THERE’S EVERY REASON FOR 








SINTERED METAL 


FRICTION MATERIALS 
Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 

LONG WORKING LIFE 

RAPID HEAT DISSIPATION 








SINTERED PRODUCTS LTD. 
Sutton-in-Ashfieid, Notts 


Sole Distributors: SMALL & PARKES LTD 


HENDHAM VALE WORKS - MANCHESTER 9- COLLYHURST 2511 


Manufactured by: 


London Office: 76 Victoria Street, S.W.1! - ViCtoria 1845/6 








More accurate 


than human skill 
S itself........ 


SCHAFFER Hydraulic Control of motion 


DIAPHRAGM 
Paradoxically, the product of human skill is more accurate 


G A U G E S than human skill itself. This is particularly so in the case of 


Savery Hydraulic Pumps. Countless thousands of Savery 





BUDENBERG 


—— 


8. PER $@ IN. 


Pumps are in use throughout the world working with precision 


Pressure Gauges in i that neither human skill nor other means can match. 
non-corrodible mould- #& 
ed plastic cases for the 
chemical and _ allied Savery Hydraulic Pumps first. Savery Pumps can be 
industries. 


Next time you’re considering control of motion remember 


supplied with fixed or variable delivery. 
FOR FURTHER DETAILS OF 


pilsiiidie @eusen coowany, inerm (SAVERY HYDRAULIC PUMPS 


BROADHEATH, NR. MANCHESTER 
LONDON: Regency House, 1-4, Warwick Street, W.1. WRITE TO 


GLASGOWes 6a eee: GEkiard SBzz/2. Telegrams: Pyrometer, Plecy, London. | THOMAS SAVERY PUMPS LIMITED 


Telephone: ASTon Cross 1316-7 


dm BU 9. 
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Head of a 6ft. dia. Autoclave, 
spun on the Harvey “ Rotar- 
press’ from a stainless steel 
disc 1%in. thick. Designed 


for a working pressure of 500 





Ibs./sq. in. 


KEYNOTES OF 











FABRICATION 


G. A. HARVEY & CO. (LONDON) LTD. Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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eS 
or ee ee ee 
] 
WITH DE -GREASANT 
Non Acid.Non Corrosive. 
Jizer applied by brush or spray 
; Tue latest edition of our Data Book semua oes Grime - Oily 
“id eae wae Bi oe eposits from floors, walls 
q calitied “ Teenty-cne yenss of pogrom,” which now contains 40 pages, and windows easily and is ideal 
4 has just been published. It contains illustrations and specifications for the removal of cutting oils, or oil 
4 of our full range of products comprising ; Relays, Process Timers, smears from all metals prior 
4 Pressure and Vacuum Switches, Liquid Level Controls, Flow SOLUBLE to processing. Last but by no means 
‘ least use JIZER for machinery cleaning. 
Indicators, Photo-Electrical Control Equipment, etc. : Y g 
4 Fe oe " vorecnge Saat ¥ ee Ke SOLVENT A clean machine leads to increased 
! use Automatic Electri control Apparatus a FREE ; efficiency and pride in the job. 
/ copy will gladly be sent on request. 
; Swarfega Antiseptic Handcleanser 
‘st removes all industrial soiling from the 











hands be it oil, paint, tar, rubber 
compounds or just ingrained grime. 
Leaves hands in a clean healthy 
condition. Work people think it ideal. 
Moreover it can be dispensed from 
completely wasteproof containers which 
offer Management economy, convenience 
and make for ease of distribution. 
Swarfega therefore. is the answer for 
both interested parties. 


ANERLEY WORKS, LONDON, S.E.20. 
Telephone: Sydenham 3111 


Swarfega 


54 drawers like this 
make up our 
popular all-steel 


"54" DRAWER UNIT 


HAND 
CLEANSER 









il 


2. . fF 
Please send me details and samples of jizer / Swarfega 
uct, eS 


ADDRESS 








MM) 





DRAWER SIZE 


112° long, 5° wide, 3” high 
a 

OVERALL SIZE 

42” high, 36” wide, 12” deep 
bad = taints | ic f 1e i 

Each drawer perforated, 2 


: oe : ee 
< C2- 3 Gi: ee ws Ef ft 


and with one free divider, . “a wim 4 a. Torr 
or plain-sided. : > § 24 
% A 
Extra dividers 6d. each. ~ iim 7 | 25 6S; By 
f , ari 
54 cards free. him a > yy mk me 
* See EM eae my 


iy , 
eR ery iii 
- i = 


STOVE ENAMELLED 
BRONZE GREEN 


DELIVERED FREE U.K. 
Delivery from stock 


SEND FOR SAMPLE DRAWER 
WITHOUT OBLIGATION 


20m mm, 


Sem e 
> | Rig B+ km oe 


N. C. BROWN LTD., creen Lane sTEELWORKs 


Tel : 69018 (3 lines) 


HEYWOOD, LANCS. 


—— 
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Ki 
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means higher boiler efficiency 
and lower fuel costs / 


























Feed water that deposits scale on boiler heating surfaces 
is a prime cause of overheating and subsequent tube 
collapse. And, remember, the majority of town water 
supplies, as well as sea-water, are heavy depositors of scale. 
A Caird & Rayner Evaporator takes all the harm out of 
sea-water and provides a full supply of clean feed water to the 
boilers. 

Not only is boiler efficiency raised and maintenance reduced 
appreciably, but substantial fue! savings will be seen as well. 
Evaporators can be supplied to cope with feed water to any 
required rate. Further details will gladly be supplied on 
request. 


EVAPORATORS AND CONDENSERS, FEED 
WATER HEATERS. FEED WATER FILTERS. 
EXHAUST STEAM OjL SEPARATORS. OIL 


FUEL HEATERS. 


Caird CRayner 


COMMERCIAL ROAD LONDON.  E.14 


777 
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ANNOUNCING 


A MAJOR BRITISH DEVELOPMENT IN BEARING TECHNOLOGY 


Bearings are now available Three materials with different functions have been developed to 
which operate assist those who wish to design machinery that avoids the use 
of lubricants. 


** Completely dry or in most Thin steel strip with a porous bronze coating impregnated with 
liquids DU a mixture of a fluoro-carbon (P.T.F.E.) and lead. Supplied in 
flat lengths or as finished bushes and thrust washers in a range 

+ Under heavy loads and high of sizes. Available at low cost from stock. 

Spans A fluoro-carbon (P.'T.F.E.) strengthened with special fillers and 
D0 supplied in bars and tubes. A range of diameters is available 
w At temperatures from —200°C. from stock. Non-standard or irregularly shaped dry bearings 

to +250 C. can be simply machined from this material. 


als 
©? (\d 


In the presence of dust or DM A process of applying an adherent layer about .002” thick 


‘ ? utilising the bearing properties of a combination of fluoro-carbon 
abrasive particles. ’ : : 
and molybdenum disulphide to the bearing surface of any ferrous 


; : part. Such parts must be sent to us for process. 
Nearly 1,000,000 of these bearings are already 
running in a wide range of mechanisms from gas The basic material we use in all these bearings is the “ Fluon”’ brand of 
turbines to textile machinery. Polytetrafluoroethylene supplied to us by I.CI. Ltd. 


DU is a new development based on our original DP material which it 
DU now supersedes, and provides three times the load/speed carrying capacity /N\( | E Ra 
of its predecessor. 


Information sheets giving guidance on use, maximum loads, speeds etc., are available free on request. TEL: PERIVALE 6611. TELEX: GLAMET, WEMBLZ£Y. 


THE GLACIER METAL COMPANY LIMITED +- ALPERTON - WEMBLEY - MIDDLESEX 











| HUGH SMITH MACHINE TOOLS FOR PLATE MANIPULATION 


PLATE 
STRAIGHTENING 
ROLLS 


of modern robust construction suitable for 

shipyards and structural shops where the 

continuous production of flat plates is 

essential. 

The machines are of the seven-roller type 
having four rollers above and three below. 
The top rollers are hand-elevated on the 
smaller models, and motorised on the larger 
sizes. The two central top rollers are raised 
A typical set of Hugh Smith Plate Straightening and lowered simultaneously to suit the plate 
Rolls with backed-up main rollers. thickness and the two outside rollers have 
To handle plates up to 11” 6” x 1%”. independent motors for raising and lowering 
as required. A wide range of sizes is made. 








Other Hugh Smith Machine Tools include 


PLATE EDGE PLANERS - PLANO-SHEARS HUGH SMITH & CO. (POSSIL) LTD. 


PLATE BENDING ROLLS - FLANGING PRESSES 
HYDRAULIC PRESSES OF MANY TYPES - ETC. HAMILTONHILL ROAD GLASGOW, N.2 


Catalogue on request Telephone: POSSIL 8201-3 Telegrams: ‘‘ POSSIL, GLASGOW ”” 
HUGH SMITH WERE ESTABLISHED IN 1875 AND HAVE NO CONNECTION WITH ANY OTHER COMPANY 
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nvisible Men 


\ Within the structure of every Gresham Transformer lies unseen the work of 





| + . oi : specialists. Here are the core and coils of a 2,000 kVA air cooled transformer 
7 ae owe for Canada. Silence in operation was an essential requirement—achieved by 
good design and careful construction. The inherent reliability and long life of 

Gresham Transformers is a quality which cannot be measured—except by 


examining the maintenance records of public supply authorities. 


HANWORTH : FELTHAM: MIDDLESEX 


TRANSFORMERS LTD Telephone: FELTHAM 2271 








There the Gresham reputation is outstandingly high. 
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THE UNITED s oe 
The framework of the building (left) was constructed to a large extent from 
Appleby-Frodingham sections and plates. (right) M.S.** Bergensfjord” built 
for Den Norske Amerikalinje A/S of Oslo has a gross weight of 18,750 tons. 


Considerable quantities of Appleby-Frodingham plates and sections were sup- 
COMPANIES LT? plied to Swan, Hunter, & Wigham Richardson Limited, the builders of this ship 


APPLEBY FRODINGHAM STEEL COMPANY 


A Branch of The United Steel Companies Limited SCUNTHORPE LINCOLNSHIRE 


AF 164 








100 





MUREX 





THE 


MUREX [FORTREX 35A] ELECTRODES ferscea 
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The only electrode specially designed for 
extra thick plate welding 


The Murex “ Fortrex 35A” electrode is the only 
electrode which has been specially designed for the 
welding of the extra thick plate (e.g. 3-4 inches thick 
and over) now being used in nuclear energy and other 
industrial applications. This electrode gives all the 
required properties throughout the whole section of 
the welded joint; the weld metal having particularly 
good impact properties—far above minimum require- 


ments—at sub zero temperatures. The electrode also 


has all the advantages of the standard ‘‘ Fortrex 35” 


type. 
use, slag removal is easy and the radiographic quality 


It is an all position electrode; it is simple to 
of the weld metal is sound. 
“ Fortrex 35A”’ electrodes and the technical facilities 


of the Murex organisation are at your service for the 


welding of extra thick plate. 


The World’s finest welding electrodes and equipment 








MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 


E29 
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FaPr-AiP filters 


solve HOTEL LEOFRIC’S air cleaning problem 









a ee na at 827 
efficiency salma lower cost pa. / 


The original filters, which needed changing at 4-week intervals, 
£ a ie on) 


allowed industrial fly-ash and smuts to get through. 
The present FAR-AIR filters, which replaced them, are changed and 
‘laundered ” at 8-week intervals, while they are still within their 
dirt-collecting capacity. A FAR-AIR filter is changed in 15 seconds : 
each of the previous filters took 20 minutes to change. 
The Hotel Leofric—air conditioned throughout—now 


ae 
~~ 


obtains considerably cleaner air at considerably less cost. 








for high efficiency at low cost... 


interpose an INTERMIT 


MEMBER OF THE 


“ee 

me Enquiries to 

boottg 

TTT; INTERMIT LIMITED + BRADFORD STREET - BIRMINGHAM 5 + PHONE: MIDLAND 7961 


BIRFIELD GROUP BIRFIELD INDUSTRIES LIMITED - LONDON . W.1 
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UNRESTRAINED 
THERMAL PIPE 
MOVEMENTS 


In modern power plants the main high temperature pipework systems 
are subjected to very large thermal movements and, if dangerous stress 
intensifications in the pipe walls and at terminal connections are to be 
avoided, it is essential that the support hangers balance the weight of 
the pipework and do not restrain its free expansion and contraction. 


The Mark 1 UNILOAD constant load pipe support developed by 
Aiton & Co. Ltd. has proved an efficient and reliable unit. Many 
hundreds have been installed in power stations and industrial plants 
throughout the world. 




















Continuous research and development has enabled improvements to be 
effected in order to increase the range of application of this supporting 
unit. The Mark 2 UNILOAD, whilst embodying the tried and proved 
design features of the original unit, incorporates additional compensat- 
ing equipment which ensures that the load deflection curve will not 
vary from the ideal straight line by more than plus or minus 2% of 
the rated load. 





' CONSTANT LOAD 
PIPE SUPPORTS 


MARK | AND MARK 2 








The Mark 2 UNILOAD is particularly suited to nuclear power plant 
or for any application where exceptional accuracy in load carrying 
characteristics are demanded. 





For over 50 years Aiton & Co. Ltd. ware ESTABLISHED 1900 
specialised in the design, manufacture an ree 
installation of Pipework and Ancillary HEAD OFFICE * DERBY '* WORKS * DERBY & SUNDERLAND 


Equipment for the highest temperatures TELEPHONE: DERBY 44271 (6 LINES) TELEGRAMS : CHANNELED DERBY 
and pressures. 
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DOUBLE MUSHET 


=~ ss @ aR = & PP ES ED =) £3 2 


TWIST DRILLS 


We do not know the number of holes made every day 





throughout the world by fast-cutting *‘ Double Mushet " 





drills, but we do know that all of these drills are of con- 





sistent top quality. Manufacture throughout within the 





same organization makes possible rigid production con- 






trol in inspection, from the melting of the steel to the 






despatch of the finished product. 







POCKET DRILL SETS 


Four sets of drills are available packed in attractive metal 






containers of cigarette case size. No more lost drills 









for the Practical Engineer and Handyman. — 
ad 






Please write for descriptive folder. 








ENGINEERS’ TOOLMAKERS 





FINE STEEL MAKERS - STEEL FOUNDERS 


SAMUEL OSBORN & CO, LIMITED 





L¥OE STEEL WORKS, SHEP rIisis 








104 THE ENGINEER May 9, 1958 


oo. 
eet te 
rexn 
*, 


SF Gee 





pr} 
sealitellelalanmers: 


ATA 

fi 
} 
Otel MH Ae + 
a 
4 4 . t 
a HOPPER 

hom = HHH 

i 














STEAM PURITY... 


Exceptional steam purity with a minimum of Silica carry-over 
is being obtained from “Brown- Riley” Boilers equipped with 
our Condenser Type Steam Purifying System. 


Steam purity well below 0.5 p.p.m. is consistently obtained. 


With “Brown-Riley” Units the arrangement of baffles and primary 
separators ensures that the steam is liberated above the working 
water level, and effects definite and rapid separation of steam 
and water. Feed water passes through the Condenser Purifier 
so that the temperature of the Purifier Elements is lower than 
the steam temperature. A certain percentage of the steam is 
consequently condensed as it passes over the Purifier Fins and 
consequently impurities are washed away by the condensate. 
“‘Brown-Riley”’ Purifiers are ruggedly constructed and the design 
of the system permits easy installation and removal. 


JOUWN BROWN DANDY SOLER 


WHITECROOK CLYDEBANK GLASGOW 
London Office : 


8, THE SANCTUARY WESTMINSTER LONDON, S.W.1 
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if’S AS SIMPLE AS A.8.C.! 


exwaust 






Wind generates natural ventilation. Ventilators 
must be sited at the highest point—the peak 
of the roof—to develop peak efficiency. 














a Na a 
















Natural ventilation induced by warm air rising within a building is simple. Yet only if 
the wind from any quarter blows horizontally across the ventilator can consistent 


i 


in 


For maximum efficiency, natural ventilators must 
be sited as high, intakes as low as possible. 


i 


7 
F 


extraction be guaranteed. Ventilators mounted along the peak of the roof, and nowhere pe 


— B+ 


in 


iit 


else, satisfy this requirement. Mounted on the slope they will, under certain conditions, 
drive hot air and fumes downwards. Robertson Ventilators are always installed along the 2 
ridge—the one logical and correct position. Round, ridge, or fan ventilators, Robertson’s : 
supply them all, and offer advisory service on a regional scale, without obligation. 

Please write for your free copy of the Robertson Ventilation Data Book. 


it 





When the wind is in certain directions 
a natural ventilator lying on the side of a 
roof will probably backdraught. 

+ wind 
*® 


May we give you a practical demonstration of the principles of natural 
ventilation with our portable demonstration unit? Ask our nearest Branch Office. 


call in ROBERTSON’S 
for natural ventilation at its peak 


ROBERTSON THAIN LIMITED * ELLESMERE PORT ~° WIRRAL +: CHESHIRE 
Telephone: ELLESMERE PORT 3622 





THE 
CORRECT 
POSITION 






A ventilator mounted on the ridge, as shown, 
with its outlet horizontal will give maximum, 
positive exhaust under all conditions of wind. 






Technical Advisory Service at: Belfast - Birmingham - Cardiff - Exmouth 
Glasgow - Liverpool - London - Manchester - Newcastle - Sheffield 
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OW Llbhyout, 


ROOF UNITS/OF DISTINCTION 


BROOKS 











* <Aerofoil fan type “LOW SILHOUETTE” unit shown above is 
designed for ducted extract systems where resistance conditions call for 


small Extre SON’ duties up to 2” s.w.g. 
The «NEL f.m. Exhaust capacity range 500 c.f.m. to 23,000 c.f.m. fans 12” to 38” dia- 
9 inch - 400 5 meter with external lubricators for easy maintenance. 
and AR’ * Propeller fan type “EXTRA LOW SILHOUETTE” unit with fans 
The ‘ TRAFALG 12” to 36” diameter designed mainly for free intake conditions, Capacity 
inch . 7150 c.f.m- range 500 c.f.m. to 12,200 c.f.m. Automatic shutters to conserve heat - 
12 inet units optional extra. 
All purpose © BROOKS “LOW SILHOUETTE” units combine positive high output 
Low priced ventilation with low power consumption and attractive appearance. 
gon-poweres Spun weather caps 24” to 72 diameter are non-corrosive aluminium 
ded giass-fibre Steel work all-hot dip galvanized after manufacture 
Mo erat” 
tomatic 


_me BROOKS VENTILATION UNITS 
Sen LIMITED 


Trafalgar House, Great Newport Street, London, W.C.2 
Tel: COVent Garden 1355 - 1356 


SPECTALISTS #N FAN POWERED ROOF EXTRACT AND INPUT UNITS 


& 
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FENNER 
PREMIUM 
¥-BELTS 


’ TAPER-LOCK 
¥-BELT 
DRIVES 


HAINSWORTH 
| y, ) , VARIABLE 
SPEED REDUCERS eC «Ie SPEED DRIVES 





/ FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 

/ and prevent sparking. 


TAPER-LOCK V-BELT DRIVES hove quick-fixing Taper- 

FENNER | Lock bushes which slash installation costs because they go 
straight from shelf to shaft. Their vice-like grip is also 

PRODUCTS available now in chain sprockets, couplings and conveyor 


drum hubs. 
TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
ON STAND No. 2 79 / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 
MECHANICAL HANDLING 


EXHIBITION, MAY 7—17 
EARLS COURT, LONDON. 







HAINSWORTH VARIABLE SPEED DRIVES give the right speed 

at low cost, simply by turning a handwheel. The right speed 
for each job ensures increased production, better quality and 
greater accuracy. 


/ Send for Catalogue 100/17 detailing these products. 


J-H-FENNER 


AND COMPANY LTD: HULL 


LARGEST MAKERS 
OF V-BELT DRIVES 
IN THE 

COMMONWEALTH 























Two 
“Electronic Engineering” 
Monographs 


RESISTANCE 
STRAIN GAUGES 


By J. YARNELL, B.Sc., A.inst.P. 
Price 12s. 6d. (Pestoge 64.) 


This book deals with the con- 
struction and application of 
resistance strain gauges and 
with the most commonly used 
circuits and apparatus. The 
strain gauge rosette, which is 
finding ever wider application, 
is treated extensively, being 
introduced by a short expos- 
ition of the theory of stress 


and strain in a surface. 


ELECTRO- 
PHYSIOLOGICAL 
TECHNIQUE 


By C. J. DICKINSON, B.A. 
B.Sc. (Oxon.) 
Price 12s. 6d. (Postage 6d.) 


The use of electronic methods 
or research in neurophysiol- 
ogy has largely contributed to 
many important recent dis- 
coveries. In other fields also 
—in other branches of physiol- 
ogy and medicine —electronic 
devices of various kinds have 
been used, with great effect 
to improve accuracy and to 
save time. The aim of this 
book is primarily to provide 
in as concise a formas possible, 
some idea of the ways in which 
electronics can assist. The 
author has attempted tocover 
most of the essentials of 
power supplies, cathode ray 
tube, time bases and ampli- 


fiers. 


Order your copy through your 
Bookseller or direct from :— 


Hlectronic tngineering 





28, ESSEX STREET, STRAND, 
LONDON, W.C2 
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Model 50B. Two stage semi-auto- Model 2. 
matic stationary compressor — that excels 
supplied complete with air receiver detail 


every significant 


AIR INDUSTRIAL DEVELOPMENTS LTD 


AIDSPRAY WORKS: SHENSTONE: NR. LICHFIELD: STAFFS: ENGLAND 


Phone: Shenstone 341/5 


Grams: Aidspray, Shenstone 


CANADIAN OFFICE: 4 Lailey Crescent, Willowdale, Ontario. BA 1.2677 
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A:1-D 
equipment 
makes a 
Ve) alee) i 
difference 





Spray-painting and compress- 
or equipment designed to do 
a specific job does that job 
better, cheaper and faster. 
Recognising this, A. I. D. 
technicians have developed a 
range of equipment best 
suited to serve the many re- 
quirements of industry. 

For instance, there is special 
equipment for spraying pre- 
servatives, special equipment 
for applying paint and fine 
finishes, special equipment 
for spraying sound-deaden- 
ing materials and under- 
coatings. AJI.D. make 
everything behind the gun, 
too, from compressors right 
through to complete spray 
booth installations. Com- 
prehensive service is always 
as near as the ’phone at your 
elbow. Literature and valu- 
able technical assistance is 
yours for the asking, ofcourse. 


The famous spray gun Model 10B. Single stage semi- Model 7. A spray gun of supreme 
automatic stationary compressor — achievement in precision, balance 
supplied complete with air receiver and control 


“SOY 








































FLAMEPROOF crectro MECHANICAL 
BRAKES 


A.C. 
and 
D.C. 


ELLISTON, EVANS 


& JACKSON, LTD. 
LONDON 


AND 
BRIDGWATER 


























RANSOMES SIMS & JEFFERIES LTD. 
IPSWICH; ENGLAND 
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Welded or Riveted 
Boilers 


Marine Loco Type 
Scotch Marine 


Economic ) Double 
Wet Back \ and 
Economic | Treble 


Dry Back / Pass 
Vertical Cross Tube 
Fleming Patent 
Vertical 
Multitubular 
Waste Heat 
Dished and Flanged ends 
from Smallest to Largest 
Diameters 





Flanged Boiler Material 


Corrugated Furnaces 
(Machine Rolled) 

Hemispherical Furnaces 

Fabricated Structures 

Fusion Welded Pressure 
Vessels 

Fusion Welded Boiler 
Drums 


Fabricated Stainless 
Steel and Stainless 
Clad Vessels 


Aluminium Pressings 
and Weldments 











THE 


ENGINEER 


...»and in many other countries of the world are large 
items of * industrial equipment designed and built for the 
job by the Marshall & Anderson Organization of Motherwell, 
Scotland. Modern Fusion Welding Plant, including Stress 
Relieving Furnaces, Union Melt, and other Automatic 
Machines, meticulous metallurgical control at all stages of 
fabrication, and high standards of skill and craftsmanship, 
ensure that all products bearing the Broomside-Carfin Trade 
Mark are daily meeting the demands of modern industry — 


reliable, economic, efficient. 





MARSHALL & ANDERSON LIMITED 


MANSE ROAD, MOTHERWELL, LANARKSHIRE, SCOTLAND 
Telephone : Motherwell 2331 Telegrams : *‘ Marine,”” Motherwell 
London Office: 34 VICTORIA STREET, LONDON, S.W.1 
Telephone: Abbey 5904. Telegrams: Broomsyde, Sowest, London 





MARSHALL & ANDERSON 
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INSULATION INVESTMENT 
begins with Newalls 


The post-war period has seen much industrial expansion. 
In terms of thermal insulation this has meant an increasing 
demand for more efficient insulation to cover all the 
temperature ranges of present-day industry. In fact we now 
provide insulation for temperatures as low as minus 300°F up to 
over 2000°F. The development of such products as Newalls 
85% Magnesia and Newalls Newtempheit Insulation has 
proceeded hand in hand with improvements in insulation practice. 
Experience in many large industrial contracts, coupled with 
the work of our Research Laboratories, has found us equal to 
any new problem. In many power stations, oil refineries, 
industrial power plants, large cold stores and chemical plants, 
you will find evidence of the wide experience we as the 
country’s largest thermal insulation manufacturers and 
contractors, have built up in a half century of operation. 
Based on this experience we offer free consultation on any 
aspect of insulation. 














Where = a problem 
of geen posta N W all S 


NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 

A member of the TURNER & NEWALL ORGANISATION 
Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 
BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. Agents and Vendors in most markets abroad ‘ 

















BASIC 
CYLINDER 


UNIT 


3 BORE SIZES IN I! STROKES CYLINDER 
UNIT 





8 DIFFERENT MOUNTINGS 
STREAMLINED DESIGN 


SUPERIOR MATERIALS 


a variety of 264 cylinders available 
off the shelf” 


Alan with , 
- ‘a F A N G Pp N E U M A T I & iF st D VICTORY WORKS BIRMINGHAM ROAD WOLVERHAMPTON TEL: 25221-2-3 


= 
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git 1Ag, 


GEIPEL | 


“yr? 


ELECTRIC CABLES 
ELECTRIC CONTROL 
GEAR 
STEAM TRAPS 


VULCAN WORKS, 
156-170 BERMONDSEY ST., 
LONDON, S.E.i. 








Consult 


FILTON 


fr ROTARY UNIONS 


(Patented) . 





Water inlet Water outlet 
or Steam or Condensation 


USED ON WATER COOLED AND 
STEAM HEATED ROLLS 


FILTON LIMITED 


Clapham Street, Leamington Spa, 


WARWICKSHIRE 
Telephone Spa 8111 /2 


ALBION 














Ratchet and 





There is an ‘ALBION’ ratchet or revolution 

counter for every application. Fic your machines 

with chese efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER &CO.LTD. 


BOLTON 3, ENGLAND 
‘Phone: BOLTON 4344 £6 fess 
"Grams: BRAIDERS, TON 








THE GLENBOIG UNION FIRE CLAY CO LTD: GLENBOIG -: LANARKSHIRE - SCOTLAND 
Export Agents GENERAL REFRACTORIES LTD - GENEFAX HOUSE - SHEFFIELD 10 




















VERTICAL CROSS - TUBE || Aum oleae © | 
BOILERS | : 


also MAKERS of ox : 
VERTICAL ECONOMIC and | il ny G S 
VERTICAL GAS FIRED BOILERS ned ' :2 \ 


Early deliveries of most sizes 


WALTER W. COLTMAN & CO. (soiters LTD. 
CENTRAL BOILER WORKS, 
LOUGHBOROUGH 
Telephone: LOUGHBOROUGH 235! 
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Ironite = 





ESTABLISHED 1912 





General Engineering Shop, Messrs. Vickers-Armstrongs Ltd. ; Barrow-in-Furness 


RECENT CONTRACTS INCLU DE:—Vickers-Armstrongs, Ltd., Barrow 
Island, 95,000 sq. yds. English Steel Corporation, Appleby-Erodingham 
Steel Co. Sheffield Twist Drill & Steel Co., 1,000 sq. yds. The Austin 
Motor Co., Standard Motor Co., Coventry. Convoys: Deptford, 8,400 
sq. yds. Fulham, 4,000 sq. yds. Ferranti Ltd., Manchester. United 
Canners, Boston. Tank Hangers: Warminster, LC.I., Grangemouth. 
British Oxygen Company. R.E.M.E. Workshops for Tanks, Stirling. 
S.P.D. Depot, Aylesford. Chivers Ltd., Histon. Colleges of Further 
Education: Accrington, Morecambe, Leigh. B.E.A. Gen. Stations; 
Southwark, Poole, Dartford, Lilynfi, Deptford, Blackpool, East Yelland, 
Wandsworth. Docks: 21 Shed, Royal Albert Dock, No. 3 Shed, King 
George V Dock. Bus Depots : Portsmouth, Liverpool, Derby. 


Write for Brochure to :— 


THE IRONITE CO. LTD. 


4 HOLBEIN PLACE, SLOANE SQUARE, LONDON, S.W.1 
Tel: SLOane 4777 

















ADJUSTABLE 
STEEL SHELVING 


The illustration shows a typical installation of 
ABIX Steel Shelving supplied to a well known 
Paint Manufacturer. Note the easy access to 
the Shelving and the orderly appearance. 


ABIX Steel Storage Equipment is supplied in 
a number of Standard components which can be 
used to make up an infinite variety of assemblies 
to suit your particular need. These components 
can be erected and dismantled by unskille4 
labour in a minimum of time. 


They are Steel throughout, Stove Enamelled 
Olive Green; all fixing bolts are sheradised. 





Catalogue (E.3) upon request, our represen- 
OTHER ABIX PRODUCTS: Single & Double Skin Partitioning, Industrial and Executive tative will be pleased to call and submit schemes 
Clothes Lockers, Material Racks, Slotted Angles (Junior, Universal, Senior), Car & Motor Cycle and prices if required. 

Shelters, Tool Lockers, Steel Cycle Stands. 


ABIX. (METAL INDUSTRIES) LIMITED 


Steel Equipment for Office and Factory 


POOL ROAD : WEST MOLESEY : SURREY 
Phone: MOLesey 4361/3 Grams: Abix, East Molesey 
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upper: The Largest Low Frequency Induction Furnace 
ever built for melting, superheating and refining Cast-Iron. 
Usable tapping capacity: max. 30 |. t., 
Connection value: 1000 KVA, 
Melting capacity per hour: 
3300 Ibs Cast-Iron at a tapping temperature of 2650° F, 
Current consumption for holding: abt. 80 KWH p.h., 
Melting current consumption 
430 KWH/I. t. at a tapping temperature of 2650° F. 


below: Small Low Frequency Induction Furnace 
for melting Brass and other Cu- Alloys, Zinc and Zinc-Alloys 
Usable tapping weight 660-1100 Ibs 
Melting capacity 440 Ibs Brass/h 
300 Ibs Gun metal h 
220 Ibs Copper/h 
Connected load: 50 kVA 


Advantages: Small space requirement: Simple erection - Low initial cost 


RUSS-ELEKTROOFEN KG - KOLN 
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IN THIS GEOPHYSICAL YEAR —remember 





Versacen. 


PURE FUSED SILICA 
Accurate Gas Sampling 


—with VITREOSIL 


Gas sampling at high temp- 
eratures can only be accurate 
if the material of the tubes 
used is COMPLETELY 
INERT to all the constituents 
of the gas. A true, representa- 
tive sample is imperative for 
accurate analysis. 

Vitreosil, pure fused silica, 
tubes are ideal forthis purpose. 
They are thoroughly uniform 
and homogeneous, and remain 
constant in physical and 
chemical characteristics even 
up to 1,050°C. 

In addition, because of the 
extremely low coefficient of 
expansion of fused silica (it is 
only 0.54 x 10-* per °C), no 
preheating is necessary. 





For use in retorts, furnaces, flues, chimneys and gas 
lines specify Vitreosil satin surface gas sampling tubes. 


We also manufacture an extensive range of Vitreosil Laboratory Ware bh, 6) 4 
THE THERMAL SYNDICATE LTD. DUCE CLIPS HAVE ENCIRCLED 


REGD. TRADE MARK 





P.O.B. No. 6, WALLSEND, NORTHUMBERLAND 
he o* .3949 

London: 12-14 Old Pye Prange aes oe sant THE WORLD FOR THE LAST 35 YEARS 

Telephone: ABBey 5469 





Make sure it’s genuine—look for the Trade Mark Jubilee 














L. ROBINSON & CO. (GILLINGHAM) LTD., LONDON CHAMBERS, GILLINGHAM, KENT. TEL. 5262 





at G. & T. EARLE LTD. 


RIRTON CINOGEe =~ At Incs 














100 tons of 


cement slurry per hour 
1.7 S.G.against a total head of 72 ft. 
pumping 24 hours a day for two years 
without repair! 


one |INAIEX pump 


Pumping away in this cement works after 
two years continuous operation, S.4EL.127 


is in the proud tradition of Linatex Pumps 
which are standing up to tough assign- Linatex-lined throughout wear 


ments in every branch of industry through- and corrosion resistant — THE 
LINATEX PUMP OUTLASTS ALL OTHERS 
















out the world. 


Ask to be put in touch with our Resident Engineer for YOUR area | 
WILKINSON RUBBER LINATEX LTD - CAMBERLEY .- SURREY Phone: Camberley 1595 
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8 CE mee > or O F 


BW industrial Ovens 


New and modern products of an old and experienced producer. This 












range of Ovens is engineered to the high standard which is our tradi- 
tion and is made up of over 150 different models for use with electricity, 


gas and steam. 








Larger and special units are also constructed to requirements. 





Write for further details quoting reference 5A. 











l 


2, DORSET SQUARE, LONDON, N.W.1. TEL: AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY. 














N 









































will be pleased to call and 


GEAR S discuss your requirements. 
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RES eR A NS 
| ee 
“A | 
complete 
library 
in two 4 
| ¢ 
99 
vcolumes.. | / 
| e 
* a 
a 
e 
: a 
a 
& 
Engi : 
ngineers : : 
x 
DR 
Year-Book | 
Edited under the direction of the 8 > > ave 4 nr 
Editor of “ The Engineer a All the drive you have at your 
. . command is of little use without 
. adequate transmission. If your 
1958 | | * transmission problem involves the 
a use of gearing then our long 
Rk "ae experience in the manufac- 
(63rd Edition) | ture of every type of gear 
qualifies Aurora to satisfy 
we 6 | «| AURORA, & 
plus postage 2/64.) | Our technical representatives 








%& 3,000 pages covering modern | | 


theory and practice in all branches | L. 
of engineering. No other single | 





@ GEARS OF EVERY DESCRIPTION 


icati ed to engineering | | 
a vapenaenerintpeat af @ COLLIERY GEARING A SPECIALITY 
co 

j isely. 
inne rimmed | AURORA GEARING CO. (WILMOT NORTH) LTD., EDMUND RD., SHEFFIELD 


{ (A subsidiary of Aurora Gear & Engineering Co., Ltd.) 


| | an bet = RAILWAYS (WESTERN REGION). We shew below FOR ‘PERMANENT? 
ORDER YOUR | oust os | FASTENING 
COPY NOW | ‘PALNUT? Safety 


(Regd. Trade Mork) 


Lock Washers 


The safe economical locking device indis- 
pensable for all equipment subject to vibration. 


‘* Functions on short bolt lengths, dispenses 
with drilling for split pins, cannot distort 
bolt thread. 


@ Available in all sizes from 6BA to 2in. 
Whitworth in Plain steel, Cadmium and 
Hot Dip Galvanised finishes. 














Obtainable direct from the publishers 
or through your local booksellers 





Send for 
complete prospectus to:- 


Kempe’s Engineers 
Year-Book 


*PALNUT’ IN SERVICE e 





28 Essex Street, . PO, Se é Spins on— 
Strand, London, W.C.2 nT We eye onsen ogame J Stays locked 
Telephone: Central 6565 THE PALNUT COMPANY LIMITED  ..,. sricuton 2816 











PALNUT WORKS, 28, ELDER ROW, BRIGHTON 1 
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| THE WORLD’S GREATEST BOOKSHOP 


*+* FOR BOOKS # 4 


FAMED CENTRE FOR 
Technical Kooks 


e Foyles is an experience—the largest bookstore on 
earth. If you’re a lover of books, large or small, 
modern or rare, here’s Paradise. be) 
—Fielding’s Guide to Europe 
Quick, Efficient Postal Service 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 














Gerrard 5660 (20 lines) 9--6 (including S: 
Two minutes from Tettenhoon Cont Resd beeen 




















SELF-CLEANING STRAINERS 
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Are these hands helping you? 





ECONOMICAL — DEPENDABLE 
The certain remedy for any paint failure lies in the capable 
%& Hand or ratchet operated hands of the technical experts who form the nucleus of our 
%*& Motorised inlet ] outlet research division. Pinchin Johnson research laboratories provide 
D: ionall i> 4 > a unique service to industry, devoting their attention solely to 
% Dimensiona yeteite unter press j the creation of the best type of finish for every purpose. The 
* Integral cleaning device P.J. technical representative is your direct contact with this 
% Low pressure drop unique service. 
M i ti - 
Te gE ae You can rely on 
FOR OIL AND FUEL 
PINCHIN JOHNSON 
FEED LINES, HYDRAULIC SYSTEMS Pai . 
Capacities: 1-100,000 g.p.h. for aint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 
BRITISH QUADRUPLEX LTD. Telephone: TRAfalgar 5600 
9-11 SHIRLAND MEWS, PADDINGTON, BELFAST BIRMINGHAM BOOTLE BRIGHTON BRISTOL GLASGOW 
LONDON, W.9. Telephone: LAD 3070 ‘ Sludge drain plug LEEDS - MANCHESTER NEWCASTLE-ON-TYNE SOUTHAMPTON 





Simple, reliable, 


the Sunvic ‘plug-in’ controller 






Sleai OTHE 
Remote-set 
3-term 
controller 


You can choose from fifteen different types of controller, 
air-operated on a force-balance principle, and all incorporating 
the Sunvic ‘plug-in’ feature for complete interchangeability. No 
other controller offers you so much. Write for Bulletin 5013 
which gives details of the complete range of controllers. 


Negligible maintenance No moving parts. All adjustments 
can be carried out externally. Pilot valves and restrictors easily 
removed for cleaning. Necessary tools built in. Plug-in manifold 
receives any model controller. Self-sealing connections. Com- 
pletely dismantled by undoing six nuts. 


Full technical information available from 


Robust construction Completely weatherproof. Can be 
mounted in any position. Will operate under ambient tempera- 
tures from — 60°F to 225°F. Unaffected by vibration. Works 
under water. Withstands 120g shock. 


Simple design Force-balance principle. No hubs, pivots or 
bearings to wear out. Preformed diaphragms. Minimum spares. 


Unequalled performance Complete dependability. Good 
zero and tracking stability. High speed of response. Low air 
consumption. 


Sunvic Controls Limited, P.O. Box 1, Harlow, Essex, Telephone: Harlow 25271 


Not only instuements but complete intbirmentation 


for integrated monitoring, control and data handling of 
An A.E.1 Company nuclear reactors and industrial processes 
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oe: | ee WIND ALARM ANEMOMETER 
SHEET METAL? PAN GRINDING MILLS 
WORK | 


SPECIALISTS IN 
FABRICATED MACHINERY 





FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 






















GIVES A 
GENERAL SHEET STRUCTURES 
METAL WORKERS oo BRIDGES & 
> Brake Press Capacity AIRPORTS. 
& 8 ft. x fy in. REVOLVING OR STATIONARY PANS SPEEDS 
z PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN Enquire for details — 
rothers. I'¢ 
genein R. W. MUNRO LTD. 
SHEET METAL SHAPES LTD. P BOUNDS GREEN, LONDON, N.11. 
2 BELSHAM ST.,LONDON.,E.9 Telephone: Belper 12 Telephone : ENTERPRISE 4422 























FERRUM WORKS 
KATOWICE, POLAND 


| offer 


strength «WELDED LINE PIPES 


(large dimensions) 


The patented thrust washer is a 
Cheney Worm Drive Clip ex- 


chive, 1cpemi te we ote AN) Vi ? FOR USE IN OIL INDUSTRY 
ett ingh eg ed he = AND IRRIGATION WORKS 


engagement with a never-relax- 
ing grip to withstand greater 
torque. And yet the Cheney 
\ Worm Drive Clip costs no more 


o> a 


sN than a conventional clip. 





Sole exporter : — CENTROZAP 


KATOWICE, PLEBISCYTOWA 36, POLAND 





" Trade Enquiries to: 
FENTER LTD, 184 ASTON ROAD, BIRMINGHAM 6. 


VARATIO & STRATELINE GEARS 


The 
VARATIO Positive ¢ STRATELINE 
Variable Speed Gearboxes Answer; , Your Fixed Reduction Speed Reducers 

rive 


Problems 





































Torque range 


ith aciency 46 Ibs. ins. to 


48,000 Ibs. in- 

ral Exact ratios 
Stu y to suit your 
“Conoa requirements 
between3to1 


to P. 1a and 1,000, 
$ H.P. to 25 H.P. Co Axial Shatts ee 


Robust Construction 
tent Drie nance Motorised with any make or type of Motor or Non-Motorised, 


Positive Drive — Up to 26 Speed Changes Total fosure Positive drive in either direction. Reductions up to 1,000,000 to 1 


Gear change under load without clutch. obtained in incredibly small space. 





























The “DAVID” Units for “GOLIATH” Jobs! 


We shall be pleased to supply Full Details on application 


VARATIO-STRATELINE GEARS LTD., 278 Aberdeen Avenue, Trading Estate, Slough, BUCKS 


Telephone : SLOUGH 20271 /2 Telegrams ; VARATIO, SLOUGH 
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Spiral Tube Coolers 
fitted to diesel engine 


Compressor 
Set. Water jacket 
cooling on the engine, R. A. Lister & Com- 
pany Limited. Inter cooling, compressed 


Backed by fifty years of technical 
experience and “know-how”, 
Spiral Tube Engine Coolers are 
soundly engineered and robustly 
constructed for long, trouble- 

free service, and are renowned for 
their high efficiency and great 
resistance to vibration. They have 
a wide range of applications and 
are in world-wide service on all 
the principal railways throughout 
the world. Coolers are also 
manufactured for use in connection 
with generators, alternators, etc. 





¥%& Consult our Technical Advisory Service 













THE SPIRAL TUBE & COMPONENTS CO. LTD 














THE ROTARY VALVE 


OR FEEDERS FOR 
CYCLONES AND BINS 






6-BLADED ROTOR 
FOR PERFECT SEAL 


BALL 
BEARING 
y MOUNTED 
ELECTRIC cea 
MOTOR OIL SEALED 
| 
REDUCTION “N— CHAIN DRIVE 
K GEAR BOX. 


REDUCES DUST LOSSES 
CAPACITIES UP TO 


F.E.CALLOW 


70 TONS PER HOUR 
(ENCINEERS) LIMITED 


ELIMINATES ane 
BiaACHILL RO KIRMBY TRADING ESTATE 
FIRE RISK Liver Poot a) on or a. 


TRADE SUPPLIED 


WRITE FOR LEAFLET 
Telephone : Simonswood 2461-2 








air and cylinder jacket cooling of the Com- 
pressor Se, Hamworthy ineering OSMASTON PARK ROAD, DERBY TEL : DERBY 48761 (3 lines) 
London Works : Honeypot Lane, Stanmore, Middlesex. TEL: Edgware 4568/9 
For your whole family! 


Unique in the U.K. For the first time you can insure 
YOURSELF YOUR WIFE - YOUR CHILDREN ~- YOUR CHILDREN TO BE 
and provide special protection against your disability, your 
accidental death or injury. 
All this—and more besides—is offered at modest cost 

in one policy 
Every family man should write to-day for details of 

the family policy . . . now offered for the first time by 






Coonfederat ion ) 5 


(Incorporated in Canada in 1871, as a Limited Company.) Assets over £120,000,000 


! J. H. B. Clover, Manager of U.K. Branches, Name } 
' CONFEDERATION LIFE ASSOCIATION 4 i 
‘ 18 Park Lane, London, W.1, Asin ' 
‘ ‘ 
* Please send, without obligation, details of perma ee ; : 
: Dates of Birth: H 

THE FAMILY POLICY LL Te Mother.......0.0.0.... EB ! 





ELECTELOY No1951 - 6 WIRE STRIPPER 







Here's a tool with 
many sales outlets. 
Handymen will want it—no more fid- 
dling with penknives or cutting pliers — 
electrical engineers will want it —for faster, 
pees —_ Stripping — industry will want it 
—to speed up repetition work. Thou hefull 

precision made, the Electeloy 1951 is an woe mien te 


MUST stock. 
1 Hardened & Tempered 
















Will strip P.V.C., V.LR. ee ae an 
r 

and rubber covered ——- — 

cables and “flex’’ up to 2 Knurled micro-adjust- 


7/.029. diameter. ment screw prevents 


accidental cutting of wire. 
3 Opening ae nad quick 

repetition work 

Red P.V.C. covering t 
4 handies—for slip yin 

—— and quick identi- 


OTT-LUCAS 
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for accurate measurement choose 
NEGRETTI & ZAMBRA 


precision-made Thermometers 






Dipping Thermometer 
for hot water, etc. 





4” Mercury-in-stee] 
Dial Thermometer, 
Rigid Stem Type 











Room Thermometer 
with plastic case 


Distance-type Mercury-in- 


Brass-cased Tank and stee] Dial Thermometer 


Pipe Thermometer 








For complete technical literature about 
Thermometers write to:— 





NEGRETTI & ZAMBRA 











NEGRETTI & ZAMBRALTD., 122 REGENT STREET, LONDON, W.1. 
Telephone: REGent 3406 Telegrams: NEGRETTI PICCY LONDON 


Branches at: Birmingham, Cardiff, Glasgow, Manchester, Leeds, 
Nottingham. Agents or subsidiaries in most countries. 








May 9, 1958 





Resistance Thermometer 
Recorder 





Bi-metallic Recording 
Thermometer 


Mercury-in-steel Disc 
Chart Recorder 





Multi-point Indicator 
Pyrometer 











May 9, 1958 


PATENTS - BUSINESS OPPORTUNITIES - 


BUSINESSES and PREMISES - TENDERS 


Lineage Rate. 4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Inch Rate. 


THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT * EDUCATIONAL 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Minimum 16/-, 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 


(12 column inches) and upwards, e.g., }-page £25 10s. 4-page £48. 
Series Discounts. For advertisements 1 inch and upwards. 


Full page £90. 
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AUCTION SALES - FOR HIRE + MACHINERY, etc., WANTED - SITUATIONS WANTED 
DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 


Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page 


(12 column inches) and upwards, e.g., }-page £22. 
26 insertions 15%. 


6 insertions 5%. 13 insertions 10%. 


4-page £41 10s. Full page £78. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches), 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/-, which includes forwarding of replies. 
Copy Dates. ‘‘Run-on"’ and ‘‘Semi-displayed "’ advertisements by noon Tuesday for publication on Friday same week. 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 
Advertisements for publication should be addressed to »— Classified Advertisement Dept., “ The Engineer’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 


** Displayed ”’ and ‘‘ Illustrated '’ advertisements by noon 





PUBLIC APPOINTMENTS 





UNIVERSITY OF QUEENSLAND, 
AUSTRALIA 





LECTURERS 





Applications are invited for the eo - 

(1) CHIEF LECTURER or SENIOR LEC- 
TURER IN MECHANICAL ENGINEERING. 
Salary £A2560/£A2800 or £A2160/£A2510 p.a., 
respectively, according to qualifications and experi- 
ence. Applicants should have a Degree or Higher 
Degree in Engineering of a recognised University, 
together with design experience in industry and 
teaching experience at University level in design sub- 
jects. Applications close 30th June, 1958. 

(I) SENIOR LECTURER IN CIVIL ENGI- 
NEERING. Salary £A2160/£A2510 p.a. Appli- 
cants must hold a Degree in Civil Engineering, prefer- 
ably a Higher Degree, and have had some experience 
in the design and construction of engineering works. 
Experience in lecturing and research is desirable. 
The appointee will be required to take part in 
hydraulic model investigations, other hydraulic 
studies and soil mechanics investigations. Applica- 
tions close 30th June, 1958. 

(II) LECTURERS (2) IN MECHANICAL 
ENGINEERING. Salary £A1540/£A2040 p.a. 
Applicants should have a Degree in Engineering, pre- 
ferably with honours and some industrial or research 
experience. For one position an interest in applied 
mechanics and theory of machines is , and 
for the other an interest in drawing and design. 
Applications close 30th June, 1958. 

Further particulars are obtainable from the Secre- 
tary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1. 
Applications close, in Australia and London, as 
above. E7085 


NORTHAMPTON COLLEGE OF 
ADVANCED TECHNOLOGY 





LONDON 


A SENIOR LECTURER 


The College is one of the eight Colleges of 
Advanced Technology. It is concerned with full- 
time Degree, Sandwich Diploma in Technology and 
Advanced courses in Engineering and Applied 


Science. 

A SENIOR LECTURER is required in the Depart- 
ment of Instrument Engineering to commence duties 
from September, 1958. Candidates should be 
Graduates or possess equivalent qualifications ; they 
should have had some experience in the instrument 
engineering or manufacturing industries, including 
automatic control systems. ; 

Salary scale £1386, rising, by annual increments, 
to £1598 p.a. Additional increments above the 
minimum granted for industrial or research experi- 
ence if approved as of equivalent standard. rae 

Further particulars and forms of application 
obtainable from the Secretary, Northampton College 


Technology, St. John Street, E.C.1. 
of Advanced Technology i. 





NORTH LINDSEY TECHNICAL 
COLLEGE 


KINGSWAY, SCUNTHORPE, LINCS 
Principal : 

F. C. JONES, B.Sc. (Eng.), A.M. Mech.E., 
A.M.LE.E. 








DEPARTMENT OF SCIENCE AND 
METALLURGY 





LECTURER 


Applications are invited for the post of LEC- 
TURER IN METALLURGY, duties to commence 
on Ist September, 1958. ; 

The Lecturer appointed would be required to teach 
mainly General Metallurgy to Ordinary National 
Certificate classes and specialise in Physical Metal- 
lurgy and/or Metallurgical Analysis to Higher 
National Certificate and possibly L.I.M. classes. 

A candidate should hold a University Degree or 
equivalent qualification. : : 

Forms of application and further informatien may 
be obtained from the Principal at the above address, 
to whom completed —_ should be returned not 
later than 22nd May, 1! se P 

Salary in accordance with Burnham Technical 
Scale for Teachers in Technical Colleges, ic. Lecturer, 
£1200-£1350 per annum. E7083 








PUBLIC APPOINTMENTS 





WILTSHIRE EDUCATION 
COMMITTEE 





NORTH WEST WILTSHIRE AREA 
COLLEGE OF FURTHER EDUCATION 





LECTURER 





Applications are invited for the post of LEC- 
TURER, to be responsible for Mechanical Enginecer- 
ing subjects, including Engineering Drawing to 
Higher National Certificate standard. Vacant as 
from Ist September, 1958. 

Applicants should be Graduates or possess equi- 
valent qualifications and should have had good 
teaching and industrial experience. 

Application forms and further details from the 
Principal, Cocklebury Road, Chippenham. E7053 





WORCESTERSHIRE EDUCATION 
COMMITTEE 

COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 





APPOINTMENTS 





Applications are invited for the following :-— 

(a) LECTURER IN MANAGEMENT STUDIES. 
Candidates should have appropriate academic quali- 
fications and industrial experience, as well as previous 
teaching experience. The work will be mainly con- 
cerned with the development of Mana it Courses 
in the Commerce and Engineerin partments of 
the College. Salary : £1200 by £30 to £1350. 

(b) GRADE A or GRADE B, to teach Machine 
Shop Engineering subjects up to Intermediate City 
and Guilds level. This post will be Grade A or Grade 
B, according to experience and qualifications. 
Salary : Grade B, £650 by £25 to £1025 ; Grade A, 
£475 by £25 to £900. 

Particulars of the above posts and application 
forms may be obtained from the Chief Education 
Officer (S/J), County Education Office, Castle Street, 
Worcester, on receipt of a stamped, addressed fools- 
cap envelope (44d.). (E190.) E7091 





THE POLYTECHNIC, 
REGENT STREET, W.! 





CIVIL AND MECHANICAL 
ENGINEERING DEPARTMENT 





ASSISTANT (GRADE B) 





Applications are invited for the post of full-time 
ASSISTANT (GRADE 8B) to teach Metrology and 
Workshop Technology. 

The Salary scale rises to a maximum of £1025 per 
annum, plus allowances for graduate status (£75), 
training (£25-£75) and London (£36-£48). 

The commencing salary will depend upon quali- 
fications and experience and may include up to 
twelve increments in respect of approved service in 
industry. The post is subject to superannuation and 
some concession in this respect may be made for 
previous industrial employment. 


F iculars and a form of application, 
which should be returned by not later than 19th May 
may be obtained from the undersi: 

J. E. RI IN, 

E7075 of Education. 





UNIVERSITY OF MANCHESTER 
LECTURER IN ENGINEERING 
(MECHANICAL) 





Applications are invited for two posts of LEC- 
TURER IN ENGINEERING (MECHANICAL). 
For one post a prime interest in thermodynamics 
applied to heat engines is required ; for the other 
interests in applied thermodynamics, heat transfer, 
mechanisms or machine design. University regula- 
tions permit teaching staff to read for the 
M.Sc. and Ph.D. salary scale is £900 to £1650 

, annum. Membership of the F.S.S.U. and 
Children’s Allowance Scheme. Initial salary accord- 
ing to qualifications and experience.—Applications 
should be sent not later than May 24th, 1958, to the 
Registrar, The University, Manchester, 13, from 
whom further particulars and forms of application 
may be obtained. Applications by airmail (no forms) 
will be considered from overseas candidates. 





PUBLIC APPOINTMENTS 





BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 


SLOUGH COLLEGE OF FURTHER 
EDUCATION 


(Principal: R. EDGAR, M.Sc., M.A.) 


DEPARTMENT OF ENGINEERING 


ASSISTANT (GRADE B) 





Applications are invited for the post of ASSIST- 
ANT (GRADE B), for Mechanica! Engineering, 
qualified to teach Engineering Science and Drawing 
with first and second year O.N.C. classes. Candidates 
should have had appropriate industrial experience 
and previous teaching (or training). 

_ Salary in with the Burnham Report, 
viz., £650 by £25 to £1025, with additions for Degree, 
training and previous industrial experience where 
appropriate. 

Further particulars and forms of application may 
be obtained from the Principal, College of Further 
Education, William Street, Slough. E7088 


WEST RIDING COUNTY 
COUNCIL 
CASTLEFORD, WHITWOOD MINING AND 
TECHNICAL COLLEGE 
DEPARTMENT OF ENGINEERING AND 
BUILDING 








LECTURER 





Applications are invited from Graduates with 
suitable industrial and teaching experience for the 
post of LECTURER IN MECHANICAL ENGI- 
NEERING, mainly for O.N.C. and H.N.C. Courses 
and possibly Theory of Machines and Strength of 
Materials to A.2 level. 

Salary in accordance with the Burnham Technical 
Report, £1200 by £30 to £1350 per annum. 

Further particulars and applications obtainable 
from J. W. Davies, 2, Wesley Street, Castleford. 

E7056 





CHESHIRE EDUCATION 
COMMITTEE 





MACCLESFIELD COLLEGE OF FURTHER 
EDUCATION 





HEAD OF DEPARTMENT 





From September, 1958, HEAD OF DEPART- 
MENT, Grade I, for MECHANICAL ENGINEER- 
ING pnt rey pee Seed academic qualifica- 
tions, teaching and practical experience required in 
Mechanical Engineering. Ability to control and to 
teach in Airc Servicing Courses an advantage. 
— A 1996. Aye the Burnham Technical 
port for with appropriate additions for 
industrial and teaching experience. ¥ 
Application form obtainable by sending a Soneet. 
1 foo! envelope to John G. Kellett, 
Director of County Hall, Chester. 

E7112 





CIVIL SERVICE COMMISSION 


MINISTRY OF POWER 





INSPECTORS OF MECHANICAL 
ENGINEERING 





INSPECTORS OF MECHANICAL ENGINEER- 
ING in Mines and Quarries. Three i posts 
for men at least 27 on Ist April, 1958, who have 
achieved Corporate Membership of Institution of 
or have passed examinations 
t - 


ible i 

plant at coal mines for at 
least two years since 1952. National salary scale 
£1850 to £2050. prospects.— Write, 
= Commission, 30, Old Burlington Street, 


W.i1, form, shoting 


for application 
$4837/58/8. Closing date 20th June, 1958. 





PUBLIC APPOINTMENTS 





NATIONAL COLLEGE FOR 
HEATING, VENTILATING, 
REFRIGERATION AND 
FAN ENGINEERING 


AT THE BOROUGH POLYTECHNIC, 
BOROUGH ROAD, LONDON, S.E.! 





Director: JAMES E. GARSIDE, M.Sc.Tech 
Ph.D., F.R.LC., F.1.M., M.Inst.F. 


HEAD OF THE 


The Board of Governors of the above-named 
National —- invite applications for the post of 
HEAD OF COLLEGE, as from Ist September, 


1958. 

_ Candidates should possess a good Honours Degree 
in either ineering or Physics, and have had rele- 
vant research or industrial experi ‘ 

In addition to organisational and teaching duties 
the candidate appointed will be expected to initiate 
research and supervise the active research programme 
of the College. 

The number of students is increasing and to meet 
the increased d. d for dation the erection 
of a new building for the College on a nearby site will 
shortly commence. 

Salary : £1800 by £50 to £1950 p.a. 

Further particulars and form of epplivation may 
be obtained from the nodenpret. 

FREDK. J. PACKER, 
E7177 Clerk to the Governors, 


CITY OF CARDIFF 


COLLEGE 








CORPORATION WATERWORKS 





APPOINTMENTS 
Applications are invited for the followi per- 
manent appointments on the staff of the Water 


Engineer and Manager. 

RESIDENT ENGINEER (A.P.T. IV, £1025-£1175 
per annum) at the Corporation Reservoirs and 
Treatment Works. 

Applicants must have had experience on main- 
tenance of catchment area, impounding reservoirs, 
treatment, pumping plant and trunk mains. 
Housing accommodation will be available at a 

ENGINEERING ASSISTANT (5S 

z I} Ch 
Grade, £750-£1030 per annum). ee rig 

Applicants must have passed Sections “A” 
and “ B” of the Associated Membership Examina- 

tion of the Institution of Civil Engineers or possess 
= ee giving exemption there- 
General conditions and further details of these 

appointments can be obtained from the Water 
poe no ae City Hall, Cardiff, and 
applications, @ age, previous experience and 
qualifications, together with the names of two 
referees, should reach the undersigned, in envelo 

appropriately endorsed, not later than Ti y, 


the 20th May, 1958. 
S. TAPPER JONES, 
City Hall, — 


itt, 
28th April, 1958. E7035 


EASTERN REGIONAL HOSPITAL 
BOARD, SCOTLAND 


APPOINTMENTS 


Applications are invited for the following post in 
the ecto of the Regional Engineer :-— 

(a) ASSISTANT ENGINEER. Qualificatior : 
G.1.Mech.E. or A.M.LH.V.E. or equivalent. Salary 
£700 by £25 (3) by £30 (1) by £35 (6) to £1015 per 
annum. 

OR 
(b) ENGINEERING ASSISTANT (GRADE 9D, 
: H.N.C. (Mechanical) or equivalent. 
pay? Ary hg RG £25 (4) by £30 (1) 
by £35 (4) by (i) so $965 per samen, 

Candidates s be either (i) experienced 
designers and draughtsmen in boiler plant heating, 
ventilating and steam services, &c., or (ii) otherwise 
—— 4 — in fuel efficiency 
control of suc it. Hospital experience 
ee not «essential - 

pp ions, giving particulars of education, 

and names of three referees (two of whom 

should be technically qualified), to be lodged with 

the Secretary to the Board, 430, Blackness Road, 
Dundee, not later than 16th May, 1958. 57086 


Classified Advts. continued on page 122 
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PUBLIC APPOINTMENTS 





PUBLIC WORKS DEPARTMENT 


NORTHERN NIGERIA 


SENIOR ELECTRICAL ENGINEER 


De Se epee | Oe Beene of 
the operati: 


wat or or oo ae 
In the case of a Contract a, a 
Gratuity of £37 10s. for each 
satisfactory — oe | be payable. “Quarters, 
available, at low ren ree passa, ‘or officer 
for wile and children. 
£288 p.a. may also be paid 
for maximum =< three children under 18. Outfit 
allowance of £40 payable on first appointment. 


leave 
tes, between 35 and 40, must be Corporate 





pub and sttational Sudings 
oer 2 of the special requirements of low-cost 
electrical installations in under-developed tropical 
countries an ohauiem. 

ite Director of Recruitment, Colonial Office, 


Write 
London, 58.W.1, ing age, qualifications and 
experience. Quote BCD.112/408/05. E7080 





SOUTHEND WATERWORKS 
COMPANY 


APPOINTMENT OF ENGINEERING 
ASSISTANT 


icati are invited for the post of ENGI- 
iG ASSISTANT, at a commencing salary of 
£750 per annum. 

Candidates must have passed Parts A and B of 
the Institution of Civil Engineers or exempting 
examinations, have had some experience in the 
design of water retaining structures and in general 
waterworks —_ Good experience will be 
obtained on New W 

The Soviets, ot which will be terminable by one 
month’s notice on either side, will be subject to a 
satisfactory medical report, after which the applicant 
will om required to join the Company’s superannua- 
tion scheme. 

pega endorsed “* Engineering Assistant,” 

SS and experience, and giving 
the names of two persons to whom reference may be 


peey hog should be sent to the undersigned not later 
than 30th May, 1958. 
PETER FRANCIS, 
Secretary 


oh May, 1958. E7105 


CITY OF LIVERPOOL 





CITY ENGINEER AND SURVEYOR’S 
DEPARTMENT 
ASSISTANT 
(MECHANICAL ENGINEERING) 


tions are invited for the appointment of 

ANT (MECHANICAL ENGINEERING). 

within N.J.C. scale (£750-£1030 per annum). 
mus 


in al mechanical engineer - 
awry roid ring ger least 4 years’ — 

Ay ta sean bats decen en 

engineering - waapane vehicle design ral 
eee form, sotupnabte by 3ist May, 1958, 

can oui Buildings, the City ineer and § yor, 
— U Ay = . 

~ ble and subject to 


The appointment is superannuable 
the Standing Orders of the City Council. Canvassing 


ASS 


ualifies. 
eg THOMAS ALKER, 
Town Clerk. 
(3.5162.) E7113 





NORTH EAST METROPOLITAN 
REGIONAL BLOOD 
TRANSFUSION CENTRE, 
CRESCENT DRIVE, BRENTWOOD, ESSEX 


SENIOR ENGINEER 


SENIOR ENGINEER (non-resident) required for 
Blood 


ution be Rasienst Transfusion Centre and 
—— District Hospital and Maternity 


Wala in accord in accordance with the appropriate Whitley 
£685 to £780 per annum. 
sore must possess a First or Second Class 


in Marine Engineering or 
equivalent Scar Cortiheate, or City and Guilds Full 
T Certificate in Plant Engineeri ae 
Class, or Ordinary National Certificate in Mec 


Heat and Heat Engines a : 
su and with an Endorsement in the 
= should "have previous experience in a 
i position and possess a wide knowledge 
of the operation and maintenance of boilers, engines 
wt form, returnable by 22nd May, may 
be obtained from the Group Secretary, Brentwood 
Management Committee, 1 
Essex. E711 
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PUBLIC APPOINTMENTS 





ADMIRALTY 


SCIENTIFIC SERVICE 


DRA us HTSMEN 


DRAUGHTSMEN ~ gequired in Admiralty 
Research and Development Establishments in London 
(Teddington area), Portsmouth, Weymouth and 
Baldock (Herts), ad the design of experimental 
apparatus needed for fundamental research or for 
fitting in H.M. Ships. E i is mecessary in 
any of the following ¢ classes of equipment : light to 
medium electrical, electro-mechanical, precision 
mechanical and electronic 

Candidates must be British, aged 21 years or over, 
with at least three years’ practical workshop training 
and, preferably, with drawing-office experience and 
possession of the O.N.C. or equivalent. 

Appointments unestablished but opportunities will 
occur to compete for established posts and for 
promotion. 

Starting pay (London) £550 (age 21); £755 (age 
28): scale maximum £870; slightly less in the 
provinces. 

Apply, 
qualifications, 
a —— 809), 
S.W.t 


ROYAL NAVAL 


stating age, training, experience and 

to Admiralty, Queen Anne’s Man- 

St. James’s Park, London, 
E7052 





GOVERNMENT OF UGANDA 


tte y+ OF APPRENTICESHIP 
D TRADE TESTING 


SUPERINTENDENT “OF APPRENTICESHIP 
AND i TESTING, preferably between 37 
and 47, poqueet to take charge of Ehes Maretet, 
and Trade sting | Division of Labour 
and to supervise and advise on 
in industry and Government artmen 
siderable practical experience and first-hand know- 
ledge of apprenticeship training, also administrative 
ability essential. Degree in Engineering or equivalent 
professional qualification or appropriate engineering 
experience in Her Majesty's Forces necessary. Post 
on contract/resettlement grant terms for one tour 
of 30-36 months. Home pension rights preserved. 
Salary at appropriate point in scale E930" to £1863 
inclusive. Quarters, when available, at low rental. 
Free passages and medical attendance. Outfit, 
education and separation allowances. Generous 
home leave. Low income tax.—Further 
and application forms obtainable from Director of 
Recruitment, ial Office, Great Smith Street, 
London, S.W.1, quoting BCD. 132/9/06. Closing 
date for receipt of initial enquiries 31st weed 








THE NIGERIAN RAILWAY 
CORPORATION 


DISTRICT ENGINEER 

The Nigerian Railway Corporation invites 
spetiontions | for the following post :—DISTRICT 
ENGIN 

DUTIES : the officer will be required to direct and 
supervise the maintenance of way and works and the 
ee “3 new works or renewals on a district 
of the railw 
QU UALIFICATIONS : candidates must be Cor- 
porate Members of the institution of Civil Engineers 
and have at least ten years’ experience of maintenance 
of railway permanent way and works. 

SALARY: £2350 per annum. Appointments 
may be on pensionable terms or on contract with a 
gratuity payable on completion of contract at the 
rate £39 3s. 4d. for each completed month of 
service. 

TOURS: 15 — in Nigeria, followed by 1 

weeks’ leave on fu li p. 

QUARTERS : oto a furnished quarters are pro- 
vided at low rental. 

ALLOWANCES : there are attractive family, 
travelling, transport and other allowances. 

Send postcard before 30th May, 1958, mentioning 
the post and this paper for further particulars and 
application form to :— 

The London Representative, Nigerian Railway 
Corporation, Ni 9, Northumberland 
Avenue, London, E7114 


CIVIL SERVICE COMMISSION 


MINISTRY OF AGRICULTURE, 
FISHERIES AND FOOD 


ria House, 





ABERDEEN 


SENIOR SCIENTIFIC OFFICER 

Ministry of Agriculture, Fisheries and Food : 
SENIOR SCIENTIFIC OFFICER at Aberdeen. 

Pensionable post at Experimental Factory for a 
Graduate in M or Chemical Engineering 
(at least 2nd Class Honours), with ability to carry 
out research work on equipment for preservation of 
food. At least 3 years’ appropriate post- 
or other approved experience essential. Age nor- 
mally 26 to 31. Salary (Men) £1160 (minimum), 
rising to £1370. 

Write, Civil Service Commission, 30, Old Burling- 
ton Street, London, W.i, for application form, 
quoting $.53/58/M.A.F. E7051 





MERSEY DOCKS AND HARBOUR 
BOARD 





MECHANICAL DRAUGHTSMAN 


Applications are invited for the position of a 
MECHANICAL DRAUGHTSMAN. Experience 
in design of steam and hydraulic are also 
structural steelwork will be an advan 

Applicants should possess a Hi a National 
Certificate or an eq lary will 
be in accordance with the Board" 's scale—age, quali- 
fications and experience being taken into account. 

Applications aaa be addressed to the Engineer- 








in-Chief, Mersey — and Harbour Board, Dock 
Office, Liverpool, 3, and received not later than the 
19th May, 1958. E7087 


TENDERS 


INDIA STORE DEPARTMENT 








The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of :— 
eee ag 


EL FORK-LIFT TRUCK, 1200 kgs., 
18064/58/GNK/HAL 
DUPLEX MILLING MACHINE, table size 


1000 by 355mm. Minimum clearance between 
table surface and spindle centre 35mm. Hori- 
zontal adjustment of each milling sleeve, 100m.— 


1 off. 
18069/GNK/HAL 
HYDRAULIC WHEEL ASSEMBLY PRESS 
aa sony 300 tons. Max. wheel dia. 
1200mm. Max. distance between ram and centre 
frame 2900mm. For an integral rail-<coach factory 


—1 off. 
18072/GNK/HAL 
EXTERNAL PLAIN GRINDING MACHINE 
for Axles—i off. Max. dia. 400mm. Max. 


The Tender forms with schedules and ‘specifications, 
which are returnable on Thursday, the Sth June, 
1958, may be obtained from the above office (C.D.N 
Branch), on payment of a fee (which is not refund- 
able) of ten shillings for each Tender. Applications 
for Tenders should clearly state the reference numbers 
of the Tenders required 


COUNTY COUNCIL OF ESSEX 








(1) ESSEX INSTITUTE OF AGRICULTURE, 
WRITTLE, NR. CHELMSFORD 
(2) BRAINTREE COUNTY HIGH SCHOOL 





The Education Committee of the County Council 
of Essex invites Contractors, who are willing to 
Tender for the following work at the above premises, 
to submit their names to the undersigned not later 
than Saturday, 17th May, 1958. 

The work consists of, in the case of (1) 

(a) Replacement of two existing gravity feed 
L.P.H.W. 7 ea ag boilers by oil-fired boilers. 

(b) Complete renewal of the existing domestic 
hot water service installation and conversion to oil 
firing, including for all incidental builders’ work. 

And in the case of (2) :— _ 

Complete renewal of the existing L.P.H.W. heating 
and domestic hot water service installations, with 
conversion to oil firing and including for all incidental 
builders’ work. 

The total value of the work, which must be com- 
4 before the 30th September, 1958, is estimated 
at for : 

& £7500. 

2) £6500. 

From the names submitted a Panel of Contractors 
will be chosen, who will subsequently be provided 
with drawings and specifications and invited to 


Tender. 
H. CONOLLY, C.B.E., F.R.1.B.A., 
County Architect. 
County Hall, 
helmsford, 
May, 1958. E7110 





INDIA STORE DEPARTMENT 


ROLLER BEARING AXLEBOXES 


The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 


aga W.3, invites TENDERS for the SUPPLY 
of :-—~ 
Quantity 
Nos. 
1400 


CAST STEEL ROLLER BEARING 

— for B.G. Railway 

es. 

Forms of Tender may be obtained from the above 
address on or after 9th May, 1958, at a fee of 10s., 
which is not returnable. If payment is made by 
cheque, it should Please be made payable to ‘* High 
Commissioner for India.” Tenders are to be delivered 
by 2 p.m. on Thursday, 26th June, 1958. 

Please quote Reference No. LOLS S 
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INDIA STORE DEPARTMENT 


LAMINATED BEARING SPRINGS FOR B.G. 
RAILWAY COACHES 


The Director General of India Store Department, 
Government Building, Bromyard Avenue, Acton, 
—— W.3, invites TENDERS for the SUPPLY 


Quantity 


LAMINATED BEARING SPRINGS 
FOR B.G. RAILWAY COACHES. 700 
Forms of Tender may be obtained from the above 
address on or after 9th May, 1958, at a fee of 10s., 
which is not returnable. If payment is made by 
cheque, it should please be made payable to “ Hi 
mmissioner for India.” Tenders are to 
delivered by 2 p.m. on Thursday, 26th June, 1958. 
Please quote Reference No. S/SS/DBIRLY 2. 








| EDUCATIONAL 








A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree ji on 
Approximately 95 per cent. successes. 

prospectus free on request.—B.1.E.T. Dect. 2,8. f 
Wright’s Lane, London, W.8. E721 £ 


FREE! Brochure giving details of Courses in 
Mechanical and Production Engineering, ——- 
manship, &c., for the A.M.I.Mech.E., A.M.LP.E., 

City and Guilds and other professional examinations. 
—E.M.I. Institutes, Dept. E.30, London, W.4. 
(Associated with H.M.V.) E972 £ 


May 9, 1958 
EDUCATIONAL 





BRADFORD INSTITUTE OF 
TECHNOLOGY 
(College of Advanced Technology) 





Principal : 

E. G. EDWARDS, Ph.D., B.Sc., F.R.LC. 
Departments of Electrical Engineering and 
Physics. 

NUCLEAR REACTOR 
TECHNOLOGY 
A six weeks’ Full Time Course = be held at The 

Bradford Institute of Technolo 


MONDAY, 2nd JUNE, 1958 
to 
FRIDAY, 11th JULY, 1958 
Fee for the Course : £30. 


Application forms and further infecnantion may 
be obtained from The Principal, Bradford 
Institute of Technology, Bradford, 7. 

E7079 k 





SHORT COURSES FOR ENGINEERS 
Lectures, practical work, tutorial classes and dis- 
cussions in stress analysis, electronics, vibration, 
servomechanisms, a , lubrication and other 
subjects.—Details from Pret W. A. Tuplin, poms 

Mechanics, University, Mappin Street, ee 
101 E 











| SITUATIONS VACANT 





APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED 


AN ASSISTANT TO THE GENERAL 
MANAGER 

is required for the East Midlands Works of a 

well-known Engineering Company. The posi- 

tion offers wide scope for initiative and prospects 

are very good. Candidates should have a 

Degree or euiveions professional qualifications 


in Mechanical or Civil Engineering, with 
experience of works management. 
Please apply, in strict confidence, giving 


details of education, experience, age and present 
salary, to Urwick, Orr & Partners Limited, 
Urwick House, 29, Hertford Street, London, 
W.1, quoting reference GRP/1243 on the 
envelope. E7IIS a 





Applications are invited from : 
(a) Se ENGINEER DRAUGHTS- 


for complete electrical installation and design 
work, including motor application. 


DESIGNER & DETAIL DRAUGHTSMEN 
for general mechanical cal engineering, preferably 
ex! in machine shop practice. Know- 
ledge of platework, pressure vessels and heat 
exchangers would be advantageous. 


SENIOR yore aaa DE- 
SIGNER DRAUGHTS 

experienced in the a .; , and 

structures. 


(b 


— 


(c) 


Top salaries. Newly-built semi-detached houses 
will be available shortly for ful c 

Allowances made until removal effected. Grant 
towards removal expenses. Pension and Life 
Assurance Schemes.—Apply, The Power-Gas Corpn. 
Ltd. (Inc. Ashmore, Benson Pease & Co.), Stockton- 


on-Tees. E7100 a 








APPLICATIONS ARE INVITED for the follow- 
ing appointment at the CLAYDON, SUFFOLK, 
mm. of THE BRITISH STEEL PILING co., 


SENIOR DESIGNER : DRAUGHTSMAN 
(minimum ag ae ge H.N.C. or equivalent). 

A group 28-35 years. Candidates should be 
po “4 of accepting responsibility for complete 


Prens APPOINTMENT IS PERMANENT AND 
PROGRESSIVE IN AN EXPANDING ORGAN- 
ISATION, and the successful candidate will be 
engaged on interesting work in connection with 
= crane type structures, ho oisting machinery 

steam, diesel, electric) and contractors’ plant. 
ee pension scheme in operation. Good 
canteen facilities. in accordance with quali- 
fications and experience. The works are situated 15 
minutes’ bus ride from the centre of oe 
cations to the Psrsonnel Officer at the above address. 
eosse A 


ASSISTANT CIVIL/STRUCTURAL ENGI- 
NEERS required by Consultants for design, &e., 
of important R.C. and steel structures ; also mari- 


time works. Experience suitable for professional 
qualifications. New offices ; 5-day week ; holidays 
honoured ;__ salaries by agreement. —Wilton and 


Bell, Roman House, Cripplegate Buildings, Lond. 
Wall, E.C.2 (MONarch 6341). ” E 1848 


ASSISTANT MACHINE SHOP FOREMAN 
required by old-established company of General 
Engineers in North Essex, employing about 300. 
Non-contributory pension, assistance given with 
moving and housing. Age 28 to 35. Indentured 
apprenticeship, technical school qualifications and 
administrative ability essential. Some knowledge of 
fitting and toolroom work an advantage. Detail 
employers and experience in chronological order on 
separate sheet of paper. Commencing salary, 
£700 to £900, according to experience. Al oo 
tions will be treated in confidence.—_BOX 

£7123, ** The Engineer.” os 


CHIEF DRAUGHTSMAN required for Drawin 

Office of Structural Department in Stoke-on-Trent 
Good salary, pension scheme. —Apply in writing in 
first instance to General Manager, Shelton Iron and 
Steel, Ltd., Stoke-on-Trent. E1846 «a 








af 
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BRITISH PETROLEUM COMPANY, LTD., 
has vacancies for young MECHANICAL ENGI- 
NEERS for service with its Overseas Exploration 
Drilling Operations. Applicants - to 26 years old 
must have O.N.C. in Mechanica ineering or 
equivalent and have served a five-year apprenticeship 
with a diesel engine manufacturer with experience in 
fitting, turning and preferably some outside erection 
work, with subsequent experience in operating and 
maintaining di engines. Experience of steam 
pumps, engines, boilers and refrigeration advan- 
tageous. Attractive salary plus generous allowance 
in local currency, free passages out and home, free 
medical attention, good leave arrangements. Kit 
allowance. Pension scheme.—Write, giving full 
particulars, quoting F.546, to BOX 3091, c/o 191, 
Gresham House, E.C.2. E7119 a 





CHECKER FOR GAS TURBINE 
DRAWING OFFICE 


Checker required to fill a senior position and 
to be responsible initially for drawings for new 
ranges of turbines and some installation draw- 
ings. The work is diverse and interesting. 
Specialised experience on turbines is not essential 
but applicants should be over 30, have H.N.C. 
or equivalent and at least 10 years’ Drawing 
Office experience. The Department is expanding 
and prospects are good. Posts pensionable.— 
Applications to Manager of Industrial Relations 
Department, Ruston and Hornsby Limited, 
Lincoln. E7062 a 


THE ENGINEER 


SITUATIONS VACANT 


CHIEF DRAUGHTSMAN-—Modern light alloy 


works, Birmingham area, require ughtsman 
to take charge of small Plant Drawing Office. Appli- 
cations are invited from men aged 40-50 with sound 


— engineering experience on Mechanical, 
Structural and oy lic work. Technical qualifi- 
cations to at least H.N.C. standard. Preference given 
to man with A.M.I.Mech.E. Must be capable of 
original design and have some experience of plant 
layout. Salary comparable to the post ; superannua- 
tion scheme in operation. Reply in writing giving 
the fullest particulars and salary required.—BOX 
No. E7082, “‘ The Engineer.’ A 
DESIGN DRAUGHTSMEN required for mech- 
anical design of nucleonic instruments. Pleasant 
working conditions, A.E.S.D. rates or more, accord- 
ing to experience, ability or qualifications.—Apply 





s P P » Ltd., 
Beenham Grange, Aldermaston, Berks. (Tel. : 
Woolhampton 451. E7090 a 


DESIGN DRAUGHTSMEN 


SENIOR INSTALLATION 
DRAUGHTSMEN 


Due to continued expansion, we now have 
vacancies with prospects of advancement in our 
Gas Turbine Drawing Office for Senior men to 
work on the design or installation of new ranges 
of turbines. Applicants must have at least 5 
years’ drawing-office experience but not neces- 
sarily on turbines and Design Draughtsmen 
must have H.N.C. or equivalent. Posts pen- 
sionable.—Applications to Manager of Industrial 
Relati Department, Ruston and Hornsby 





COURTAULDS, LIMITED, 
have a vacancy fora 

POWER STATION SUPERINTENDENT 

at their 
MAIN WORKS, COVENTRY 

An experienced engineer is required to be 
responsible to the Works Engineer for the safe 
and efficient operation and maintenance of an 
industrial power plant comprising five medium- 
pressure, stoker-fired, water-tube boilers, three 
pass-out condensing turbines, together with 
auxiliary equipment. 

The candidate must be suitably qualified, have 
held positions of responsibility and be thoroughly 
conversant with the problems of steam and 
power generation in industrial plants of similar 
type to that cutlined above. 

Candidates should write for a detailed form of 
application to the Director of Personnel, 
Courtaulds, Limited, 16, St. Martins-le-Grand, 
London, E.C.1, quoting reference number B.46. 

E7070 a 


Limited, Lincoln, E7063 a 





DESIGNER REQUIRED for modern Rolling 
Mills and auxiliary equipment. - 

This post offers every opportunity to the 
right type of man. 

Reply fully, in strictest confidence.—BOX 
No. Boos, “ The Engineer.” A 


DETAIL DRAUGHTSMAN required, aged 25 to 
30, experienced in detail design of small compressor 
and/or hydraulic components or drawing experience 
in aut bile comp t Capable of carrying 
out simple technical calculations and producing 
detail drawings without supervision. Applicants 
with Higher National Certificate in Mechanical 
Engineering preferred. Work varied and interesting. 
Post pensionable.—Applications, stating age and 
experience, to Manager of Industrial Relations 
Department, Ruston and Hornsby, Ltd., ao 

A 
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| BOOKS and PUBLICATIONS | 





AIR POLLUTION 


University of Sheffield 


given in a course on 


matic digital calculators 


Edited by M. W. THRING, M.A. 


ecoeeeeeeeeee New Books ..¢-e 


FLUID MECHANICS for Engineers 


By P.S. BARNA, M.E., A.F.R.Ae.S. 
N.S.W. University of Technology 


57s. 6d. 


In this single volume adequate coverage is provided for students 
studying for a degree or diploma in Mechanical or Civil Engineering, 
and parts will be found equally useful for Higher National Certificate 
Courses. Emphasis is upon the broad representation of the funda- 
mentals and the subjects covered include fluid statics, fluid motion, 
wing theory, centrifugal pumps, and hydraulic turbines. 


42s. 
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There remains a great gap in our present knowledge of methods for e 
securing cleaner air over our cities, and this book, comprising a series of 

chapters by experts in the field, makes a considerable contribution @ 
towards bridging this gap. Most of the chapters are based on lectures 

Air Pollution at Sheffield University and now ® 

presented in a form which makes information available for reference 

purposes and stimulating reading. ‘ 
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PROGRAMMING for an 
Automatic Digital Calculator 


By K. H. V. BOOTH, B.Sc., Ph.D. 
Birkbeck College, University of London 


42s, 


This book describes the methods used for programming auto- 
of the type now coming into extensive 
use. It contains complete details of the library of sub-routines and pro- 
grammes used on the APEXC calculator and on the various copies of 
this machine which are either in operation or near completion. 


Butterworths Scientific Publications 


@ @ © @ © @ 88 Kingsway, London, W.C.29e® 0 @@®@ 


SITUATIONS VACANT 





DEVELOPMENT ENGINEER required for mass 
production precision en ing works in North 
Midlands. The meth and processes are of a 
varied nature covering in the main, machining, 
grinding, assembly and inspection and the appoint- 
ment is with a view to introducing new and improved 
methods on a high precision quality product. Appli- 
cants, who should be about 35 years of age, must 
have had good technical and practical experience, 
possess initiative, discernment and have a flair for 
experimental work and investigation, will be given 
guidance and every assistance. Some knowledge of 
electricity desirable. The position is per for 
a suitable applicant who should derive considerable 
satisfaction and interest from the work. Housing 
assistance given. The Company is old established 
and operates a pension scheme. Reply in confidence 
giving full particulars of experience, qualifications, 





uired and age. No original testimonials 
please.—-BOX No. E7077, “ The Engineer.” A 
DRAUGHTSMAN (MECHANICAL) _iInter- 


mediate—wanted for Design and Planning Section 
of progressive organisation. 


Pension scheme.-Write, Chief Draughtsman, 
Matisa Equipment, Limited, Hanworth Lane, 
Chertsey, Surrey. E1858 Aa 


DRAWING-OFFICE CHECKER wanted, with 
at least two years’ experience. Must have knowledge 
of machine tools and sheet metal machine desi 

and detail.—Write full details to F. J. Edwards, 
Limited, 359, Euston Road, London, N.W.1. E7118 a 


ELECTRICAL DRAUGHTSMAN 
required by 

W. H. ALLEN SONS & CO., LTD., 
BEDFORD 


for work on A.C. and D.C. motors and 

nie generators. 
This is a permanent appointment on interesting 

work with good on aga 
Generous Pension Scheme. 
Assistance towards removal expenses. 
Apply in writing, giving full details of experience, 
° 

PERSONNEL MANAGER, 

W. H. ALLEN SONS & CO., LTD., 


BEDFORD. E7008 a 


ENGINEERING GRADUATE (Electrical and/or 
Mechanical). Young man required as JUNIOR 
ENGINEER for interesting and progressive technical 
post in the London Head Office of an expanding 
iron ore mining company. Wide range of matters 
handled including D/E traction and electric power 
generation and distribution.—P' write, stating 
age, qualifications and previous appointments, to 
BOX TE.324, c/o 191, Gresham House, E.C.2. 
E7084 a 
FIRST-CLASS DESIGN ENGINEER ee 
to assist the Technical Director. Must have 
experience of design and calculations in mec! 
engineering. Able to supervise and 
check draughtsmen, and apply practical outlook. 
lechanical handling an advantage. 
stating age and salary 
required. First-class conditions. Superannuation.— 
BOX No. E1812, “ The Engineer.” A 


FOREMAN of outstanding ability required for 

expanding Sheet Metal Shop with long-term con- 

tracts and development projects for many industries. 
Practical experience of following essential :-— 

_ Large and small stainless steel fabrications, includ- 
ing heavy gau: and genera! sheet metal work— 
on-Arc and metallic arc iding—develop 
- setting-out—-polishing—shop planning and rate 

xing. 
Strong and resp iscip i 
Prospects and salary will be commensurate with 
ibility d ded for this senior staff appoint- 





thie 4d 5 on he, 








ment. 

Only those with proven ability in similar position 
can be consi . 

Apply, with full details of apprenticeship and 
experience, to Nouns Director, Geo. Adlam & 
Sons, Ltd., Parnall Road, Fishponds, = ota 

I A 


GRADUATE ELECTRICAL ENGINEER 
CHLORIDE BATTERIES, LIMITED 


Applications are invited from Graduate 
ical Engineers up to the age of 28 years, 
who possess a good Honours Degree and who 
have completed (or will shortly complete) their 
National Service. We require a man who has 
the necessary qualities to hold an executive 
position within a Tec Department. This 
step will follow the successful completion of the 
training period, which will include work in a 
responsible position in the artment. 

Comprehensive training will be given in all 
aspects of storage battery engineering and in all 
matters relating to the manufacture, design, 
development and application of storage batteries. 

Previous industrial experience—whilst desir- 
able—is not essential. , 

An attractive salary will be paid during the 
training period and a non-contributory pension 
scheme is in operation.—Applications, giving 
full details of age, qualifications and experience, 
should be addressed to the Chief Personnel 
Officer, Exide Works, Clifton Junction, Swinton, 
Manchester. E7108 a 


HEATING ENGINEERS. A Midland Company 
require a SENIOR DESIGN ENGINEER as 
Assistant to the Applicants should 
have extensive experience in design of industrial 
installations and be capable of dealing with projects 
through all stages of negotiation.—Apply, with full 
details, to Sales Director, BOX No. 3, “* The 
Engineer.” A 
JUNIOR DRAUGHTSMAN required. Experi- 
ence in mechanical handling plant an advantage. 
Good prospects. British Industrial Sand, Ltd., High 
Street, Godstone, Surrey. E1852 a 


Classified Advts. continued on page 124 
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COMPANY MEETING 


THE HOFFMANN 
MANUFACTURING 
COMPANY 





RECORD LEVEL OF 
TURNOVER 


MR. J. W. GARTON ON 
WELL BALANCED SPREAD 
OF TRADE 


The annual seanel meeting of The Hoffmann 
Manufacturi rs Limited, was held on May ! 
in London, Mr. J. W. Garton, J.P. (Chairman and 

Director), presiding. 

The following is an extract from the statement by 
the chairman, wi had circulated with the 
Cane SOE GORORnS Sir Ce Sas eae December 31, 
1957. 

The year 1957, which is now under review, was 
one of great activity and the recovery in the motor 
industry led to increased demands being made upon us, 





FINANCIAL FIGURES 


The profit of the Hoffmann Group for 1957 befove 
taxation, but er all other including 

b e I ‘ to £1,291,746, and 
compares with £1,089,885 for the previous year. 
Income Tax and Profits Tax absorbs 720 against 
£541,608 in 1956. The net profit of the Group for 
the year 1957 after taxation is therefore £647,026 and 
compares with £548,277 for 1956. 

This successful result was achieved by the turnover 
thet reaching a record level reflecting the 
i productivity brought about by the new 
plant and machinery we have been installing over the 
last few years and new si : 

The question of the Ordinary Dividend has again 
been given very careful consideration by the Directors 
and they recommend a Final Dividend of 14 per cent., 
free of tax, which, with the Interim Dividend already 
paid of 34 per cent., free of tax, is an increase of 5 
Peirhe Directors hav stain fad pleas in gran 

irectors have re ting 
a an # £25,000 to the Group lent - 
provide extra i to retiring . an 
this amount is Cine commibeted as to £50, by the 
—— Company and £5000 by Hoffmann Gloucester, 
td. 





CAPITAL EXPENDITURE 

Orders for capital commitments at the 3isi Dec- 
ember, 1957, amounted to £706,029. An le 
portion of this sum is in connection with the 
from the Government of a factory building which 
was erected several years ago and rented to us. The 
purpose of this building was to ial 
machinery for making a y ee bearing for which 
the demand did not reach anticipated. We had 
in the Agreement an arrangement whereby we could 
purchase this property after five years, and we now 
intend to exercise the ounsemie. 
with the whole of its services, will materially he 
our development in that area, as it will 
nas doaeaen ate perth ge ope g baw . 
in t of an t o , 
: The demand for ¢ certain sizes of bearings has been | 
in excess of our availability to suppiy with our 
existing equipment, but we have now been able or 
purchase several bg od automatics and these are help- 
ing production of the sizes demanded ; when these 
and others, which we shall rehase during the 
present year, are in full we shall be able 
to increase our production appreciably and reduce 
costs. 


BALANCE SHEET 
The value of stocks at the 31st December, 1957, 


has risen by £244,667 after ailowing fee the increase 
in the Group Stock Reserve of £25,000 which the 
. The level 

it 


Directors have made this year. 
of turnover and the i production 
are reflected in the stock level. There are 
also larger raw mi stocks to ensure uninter- 
ru manufacturing 

The ro resources at the end of the totalled 
£2,714,137, which compares with £2.279,569 at the 
3ist December, 1956. 

The excess of current assets over current liabilities 


at the close of 1957 amounted to £3,873,883, com- 
pared with £3,359,078 at the close of 1956. 


SUBSIDIARY AND ASSOCIATED 
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INSTRUMENT 
ENGINEER 


, although training 
oS» Age about 25. wes Badly 
Assistance with housing. 


in writing, stating age, experience and 

to the Personne! Manager, Ayles- 

‘ord — Mills, Larkfield, Nr. 
Kent. 





MANAGING agg Ye of Engineering oe 
with 150 personnel 
manufacture of Mining , due to retire in 


two years, pry BA to appoint man with suitable 
and Commercial training, to take over 


queliteations, Write, giving pend details respecting 
experience, age salary saquieed — ame 
No. E1823, “ The Engineer.” 
MECHANICAL AND ELECTRONIC 
ENGINEERS AND PHYSICISTS 


BRITISH NYLON a ee invite 





=n a. 

Members of the Institutions of Methanica! 
Electrical Engineering to keep Soi 
and to pace with expan- 
sion in their Design, Research 

teams. 


Yarn Processi 
circuit design, precision mechanisms, heat 


electronic 
transfer and servo control systems. 
Knowledge of the textile industry is 


importan he d bility fi ial 
more it is the zest and capability for origi 
work which will be done under ideal conditions with 


up-to-date equipmen.. 
which will 


The Company will welcome enquiries, 
be treated in sirict confidence and 4 should be addressed 


to the Personnel Manager, Pontypool, Mon. 
te E7023 a 


MECHANICAL DRAUGHTSMAN.—Large 
commercial tion has vacancy in London 
Head Office for a Senior Mechanical Draughtsman, 
to take ge of Drawing Office. Preference will be 
given to its who hold a in Engineering 
and who have had good practical experience in 

Doller installations and electrical work. 
Some of building construction would be 
an advantage. it, pensionable ition with 
good a for the right man. Apply in writing, 


and details | of eoeiaetions | apie. 
‘fo. B6945, “* The Engineer 


MECHANICAL ENGINEER, A.M.I. Mech.E. 
34/45, required for Iran staff of Rendel, Palmer 
- Tritton, Consulting Engineers. Experience 

and oi] pumping an advantage. 
Should have some _ design Salary 

to 
£2500 p.a., free of Iranian ranian Income Tax and with 
free accommoda 


tion.—Send fullest Sy eee 
to io Stat Officer, 125, Victoria Street, 





E6992 a 





UR RESEARCH AND DEVELOPMENT 


SeranTHENT has just moved to completely new 
and we now have room for a 


education, experi and qualifications.— 
BOX No. E7074 * The Engineer.” . 





PETROCHEMICALS LIMITED 
invite applications 
from suitable applicants 
for a position at their Partington Works 


Relati 
Petrochemicals, Partington 
Til Estate, Urmaton, Nr. Manchester. E7076 A 


NTITY SURVEYOR OR QUALIFIED 
ovine ENGINEER who bh measurement 
Son ~ onenien with dock con- 





THE ENGINEER 


SITUATIONS VACANT 





PRESTFIBRE, LTD., 
as woop, ag me 


Expanding sales of new process for wood-fibre 
mouldings for industry — “Motor and T.V.) 


A A MECHANICAL” DRAUGHTSMAN 
for imaking gn master wings. 
Excellent prospects for first-rate man _ with 
experience. to suit.—Apply to Works 
Director giving full history. E7092 a 





QUANTITY SURVEYOR ‘required for 
service in Tehran as Assistant Superintendent of 
Technical Services for the National Iranian Oil 


Company, Tg nar > estimating, quantity 
ogg materia. supply sections of 
Soelecnioas : niversity 


catia and Associate “Eeokentie of the 
appropriate Institution, together with experience 
as a Quantity Surveyor, with estimating, and 
must have worked in a recognised Quantity 
Surveyor’s 

Age 35/45, salary in accordance with quali- 
fications but not less than £2500 free of Income 
Tax and with accommodation. Two-year 
tours. Prospects of continuous long-term 
appointment if satisfactory 

Write fullest puationiars to Staff Officer, 
Rendel, Palmer & Tritton, Consulting Engineers, 
125, Victoria Street, London, S.W.1. E6991 a 


REQUIRED.—To take charge of espection 
Department, in London District, technically quali 

MECHANICAL ENGINEER with experience of 
welding pressure vessel, and sheet metal work. 
Experience of refrigeration an asset but not essential. 
State age, experience and salary required in con- 
fidence. —BOX No. E7109, “ The Engineer.” IN 


RESIDENT ENGINEER REQUIRED for mech- 
anical and plant erection work on new oil 

and chemical plant construction. Should be experi- 
enced in use of heavy lifting equipment, pipelines, 
&c., and control of labour. Commencing salary up 
to £2000 p.a., according to experience and qualifica- 
tions. Please write in confidence, giving full details 
of past employers and contracts carried out.—BOX 
No. E7045, “ The Engineer.” A 


SENIOR DESIGNER DRAUGHTSMAN with 
flair for design work, required by small/medium-size 
engineering firm in South West London, building 
paper making machinery. Previous experience in 
this field is not essential but applicants should have 
qualifications at least equal to Higher National 
Certificate standard. The work is interesting with 
opportunities for studying equipment in the field. 
The prospects are Pension scheme. ea — 
BOX No. E7042 “ The Engineer.” 


SECTION LEADER siiehiaisincin 
DRAUGHTSMAN and Senior DRAUGHTSMAN 
required for section handling varied projects, includ- 
ing large plant installations. Section Leader post is 

a senior staff appointment. Salary commensurate 
with experience. Interviews arranged to suit appli- 
cant.—Write or telephone to Chief Draughtsman, 
General Engineering Department, Northern Alumi- 
nium Company Limited, Rogerstone, Mon. oa 
phone, Newport 59991/6). E6810 


SENIOR MECHANICAL ebuinnine 
DRAUGHTSMAN required for plant layout and 
design. General engineering experience desired. 
Knowledge of rolling mills, conveyors, mechanical 
handling or furnaces, would be advantageous. 
Salary commensurate with experience. Interviews 
arranged to suit applicant.—Write or telephone to 
Chief Draughtsman, General Engineering Depart- 
ment, Northern Aluminium Company Limited, 
Rogerstone, Mon. (telephone, Newport = 13 

A 


SENIOR REINFORCED CONCRETE 
DESIGNER/DRAUGHTSMAN, experienced in 
the design of foundations and structures. Top salary. 
Newly-built semi-detached house available to rent 
to suitable applicant. Grant towards removal 
expenses and allowance made until removal effected. 
Pension and insurance scheme.—Apply, The Power- 
Gas Corporation, Ltd., naakansad ieee, E7021 a 


SENIOR SALES ENGINEER 

Well - constituted engineering company, 
involved mainly in the chemical and petroleum 
industry, wishes to fill a vacancy for a Senior 
Sales Engineer. : 

The successful applicant would be required to 
take over and develop an existing area in the 
Northern half of England. 

Applicants should be aged 30-40 years, with 
good ae and preferably some or tese- 
ledge of engineering. 

This is a technical appointment which offers 
good possibilities for the right man, ard only 
those with the necessary qualifications and the 
personality to make the most of them should 
apply. 

Previous representative experience would be 
an asset, but is not essential providing the 
applicant has drive and personality. 

Remuneration by salary and expenses, with 
company motor-car provided. Attractive pen- 
sion and Life Group Assurance schemes - 
operation, and housing assistance given if 


necessary. 
<a write in confidence, giving age, full 
of experience and salary required.— 

BOX? No. E7120, © “ The Engineer.” A 


TECHNICAL SALES ENGINEER.—A vacancy 
exists in the Middlesex office o! 


Ltd., Se Sey 


desirable but the main amen is a aad ba beet ae ——4 | 
engineering background with some knowledge of 
power transmission problems. post ™, pen- 
sionable and provides excellent prospects for a 
young man to broaden his technical sales 

—Write, stating age, experience and salary required, 
to Personnel Manager, The Green, Twickenham, 
Middlesex. E7081 a 


SITUATIONS VACANT 


SENIOR STRUCTURAL a OR 
ARCHITECTURAL DRAUGHTSM ith 
‘orced required for 


experience in concrete tg 
plant ———-, a ee and offices. 
omnia Ak 
to suit ap) it. —Write or one 
to Chief Draughtsman, Generel g Depart- 
ment, Northern Aluminium Company Limited, 
Rogerstone, Mon. (telephone, Newport 5999 9 





2A 


SHIFT ENGINEER wanted for oil pumping 
station on the National Iranian Oil Co. staff in 
Iran. One year tours because married accom- 
modation not immediately available. Salary 
£2100 tax free, plus free accommodation. 
Age 35/40. Diesel experience essential, oil 
pumping experience an advantage. —Write 
fullest particulars to Staff Officer, 

Rendel, mene Tritton, Consulting 

n 


125, Victoria Street, London, S.W.1. 
E6989 a 





TECHNICAL SALES SERVICE 
MANAGER 

required immediately by an expanding company 
in in the Steel Equipment Industry. Applicants 
should have had experience in the sheet metal 
py ron be capable of controlling staff and have 
thorough knowledge of Estimating. a 
of costing procedures and process plannin 

ine = appointment carries a 
ons 6 eee scheme is in force. 

on — Soy details of experience, age, 
Salaries ea! will be considered. Write 
to Sales Director. —BOX No. E1857, “* The 
Engineer.”’ A 


ing 


THE SERVICES OF AN ASSISTANT ENGI- 
NEER are required in connection with Oil Refinery 
Maintenance. His immediate duties will relate to 
Inspection and Preventive Maintenance ; applicants 
should therefore have had experience of this work in 
chemical works or refineries. The commencing 
salary will be £1000 to £1250, depending upon 
experience and qualifications. The successful 
applicant must be a Corporate Member of a pro- 
Institution.—Applications 
to the Refinery Manager, 
Lobitos Oilfields Limited, Ellesmere Port, — hire. 
E1851 A 
TOOLROOM SUPERVISOR REQUIRED, 
man with good practical experience and able to 
control labour. Previous position in similar capacity 
essential. Write, giving particulars of past experience. 
—BOX No. E1821, “ Engineer.” A 
TRANSFORMER DESIGN.—An error occurred 
in the issue of May 2 in the advertisement headed 
CANADA. The last paragraph should have read : 
Both positions carry excellent salaries (over £200 
per month) and substantial fringe benefits, paid 
passage, &c. E1859 a 
TRANSLATORS accustomed to handling difficult 
German texts, are invited to contact Brunton Tech- 
nical Translations, Charlotten-Str., 47, Dusseldorf, 
Germany. Must be able to write good English. 
Please state subjects handled and fees required. 
E6854 a 
WEST MIDDLESEX FIRM have vacancy in 
Light Engineering Section for male ASSISTANT 
for Progress Control, Material Schedules, Requisi- 
tioning, Records, &e. Interesting prototype and 
development work. Write, stating age, previous 
experience, salary required.—BO No. — 
“The Engineer.” 
WEST MIDDLESEX FIRM require keen re 
energetic yo man for work on manufacture of 
pone dnd of art eee in reinforced fibre glass. Previous 
pees vantage but ~ essential. Write.— 
X No. EIsi4. “ The Enginee: A 
WORKS MANAGER ~<a by large firm of 
Civil Engineering Contractors, to supervise plant 
repair organisation, with modern workshops and 
equipment in South London. Top salary will be 
paid to a first-class Engineer, preferably qualified. 
Permanent and progressive position, with Pension 
scheme. Reply, giving full details of experience.— 
BOX No. E1849, “ The Engineer.” A 
YOUNG MEN, up to 28 years, required fo: 
training as ROL G MILL SHIFT MANAGERS 
in large Midlands steelworks. This is a job offering 
excellent prospects to those selected and a good 
starting salary will be paid. Staff position, pension 
and free life assurance schemes in operation. Full 
details of age. sooomenee « and qualifications. —BOX 
No. E7121, ** The Engineer. A 


May 9, 1958 
SITUATIONS VACANT 





SMITHS OF ENGLAND 
(MOTOR ACCESSORIES DIVISION) 


SENIOR MECHANICAL 
and 


ELECTRICAL ENGINEERS 


We need, in our Development Departments, 
Senior Mechanical and Electrical Engineers 
for work on instruments and mechanisms. 


Applicants should be suitably qualified, will 
probably have served an apprenticeship and 
progressed through workshop and Drawing 
Office to development work associated with 
mechanical or electro-mechanical mechan- 
isms. 

Excellent working conditions with a four 
figure salary make employment with this 
Company an attractive proposition. 

If you are interested and suitably qualified, 

infidence 


write in co with details of age, 
experience and present salary to : 


The Staff Manager, S. — *. Sons 
(England), 


orks, 
LONDON, N.W.2, quoting a SsMi0y. 
E7065 a 











have been retained 
to advise on the 
appointment of a 


MS 


CHIEF ENGINEER 


for a company with over a hundred years’ 
tradition of quality and skill in the design, 
manufacture and erection of the heavier 
type of cranes and auxiliary equipment both 
for the home and export markets. The 
company employs approximately 500 and is 
situated in a pleasant part of the North of 
England. 


The appointment carries responsibility to 
the Managing Director for all engineering 
design and development, with customer 
contact and will entail occasional visits 
overseas. 


Candidates must have extensive design 
experience in heavy engineering with a 
knowledge of modern welding techniques, 
and possess professional qualifications, 
preferably a degree, in mechanical and 
Structural engineering. A wide general 
knowledge of industry and a commercial 
outlook is essential. 


Preferred age 35-45. Salary £2,000—£3,000. 
The company operates an attractive pension 
scheme. 


No information will be disclosed to our 
clients until candidates know their identity 
and have given permission after personal 
discussion. Please send brief details in 
confidence, quoting reference G.968, to 
M. B. Berks. 


MANAGEMENT SELECTION 
LIMITED 


17, Stratton Street, London, W.1. 


E7055 a 








2. H.P. pipework layouts. 
3. Pressure vessel design. 
4. Chemical Plant design. 


house purchase is given to married men, 


be sent to :— 
The Secre' 


Booths Hall, 
Knutsford, 
Cheshire. 





The Company operate a contributo 


Quoting reference TEG/MECH/43. 


THE NUCLEAR POWER PLANT COMPANY LIMITED 


SENIOR MECHANICAL DRAUGHTSMEN 


with experience in any of the following :— 
1. Layout of turbo-alternator and 


ancillary plant. 


ry Pension scheme and assistance with 


Written application, giving details of age, qualifications and career, should 


The Nuclear Power Plant Co., Ltd., 


E7104 4 
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SITUATIONS VACANT 


SITUATIONS VACANT 





MACHINE SHOP 
SUPERINTENDENT 


Pollard Bearings (Northampton), 
Ltd., require the services of a first- 
class Machine Shop Superintendent. 
Applications will be of particular 
interest from Engineers who have 
had a number of years’ experience 
in the control of labour for quantity 
production on genera! or special 
machine tools.—Please state full 
details, together with age, salary 
expected, to General Manager, 
Pollard Bearings, Ltd., Ferrybridge, 


Yorks. 
E7106 A 








DEVELOPMENT 
ENGINEERS 


are required by Girling, Limited, to deal with 
the increasing programme of development 
of new and established products. 
DEVELOPMENT ENGINEERS — with 
degree or H.N.C., to take responsibility for 
the development of a range of products. 
ASSISTANT DEVELOPMENT EN- 
GINEERS—with H.N.C. and some develop- 
ment experience. 
TECHNICAL ASSISTANTS 
years) with O.N.C, and an 
development work. 

Salaries will be determined by qualifications 


(age 21-28 
interest in 


SENIOR DRAUGHTSMEN, 
DESIGN ENGINEERS 


and 


DESIGN DRAUGHTSMEN 


At our Corby Works, one of the largest 
integrated Iron, Steel and Steel Tube Works 
in Europe, we have vacancies for MECH- 
ANICAL, ELECTRICAL, CIVIL and 
STRUCTURAL DRAUGHTSMEN. 


The vacancies exist in the New Develop- 
ment Drawing-Offices and the Works 
Drawing-Offices. The work is interesting 
and offers scope and opportunity to talented 
young men. 


Applicants with Higher National Certifi- 
cate and experience in either the Iron and 
Steel industry or heavy engineering are pre- 
ferred, but men with Ordinary level and 
relevant experience, or even unqualified men 
whose experience is outstanding, would be 
considered. 


In addition to these vacancies, there are 
openings in other Drawing-Offices elsewhere 
in the Company. 


Five-day week. Good welfare, canteen 
and recreation facilities. Superannuation 
and life assurance scheme. Staff hostel for 
single men. Favourable local housing 
conditions. 


GOOD SALARIES BASED ON EXPE- 
RIENCE AND QUALIFICATIONS. 


Applications will be treated as confidential 
and should be made, giving details of age, 





SENIOR 


DRAWING OFFICE 


CHECKER 


Required by light engineering Company in 
North West London. The man appointed 
will be responsible for checking drawings 
prior to large scale production. Experience 
in this type of work is essential, preferably 
in the light precision engineering field 
H.N.C. Standard or equivalent qualific- 
tions. Four figure salary and a progressive 
position offered. 


Write, stating full particulars, to 
Box 2F Q1625, A.K. Advg., 212a, Shaftes- 


bury Ave., London, W.C.2. 
E7066 a 





and experience and will range from £800 
p.a. for Assistant Development Engineers 
and from £950 p.a. for Development 
Engineers. 

Apply in writing giving all relevant details 
of qualifications and background to the 
Personnel Manager, Girling, Limited, Kings 
Road, Tyseley, Birmingham, 11. 


qualifications, experience, and salary re- 
quired, to : 
Manager/Personnel, 
STEWARTS AND LLOYDS, LIMITED, 
CORBY, Northants. 


E7073 a Ella 

















é 





| 
| 








manufacturers of all forms of metal, plastic 
and paper packages, requires 


SALESMEN 





for its conveyors, mechanical equipment 
and general engineering services. Candi- 
dates must have a good general engineering 
background and knowledge of the industries 
in which the sale of these services can be 
expanded. Appointments based on either 
London, the Midlands, or North West 
Lancashire. 


| 


Applications, in strict confidence, to 
Head of Staff Division, 


METAL BOX, 


37, BAKER ST., LONDON, W.!, 
quoting reference SAR/\. E7064 a 














JOSEPH LUCAS (ELECTRICAL) LIMITED 


YOUNG ELECTRICAL AND MECHANICAL 
ENGINEERS 


Higher National Certificate standard, who are concerned 
ot ~ al to their future prospects, are invited to apply for 
positions of Assistant Development Engineers in our develop- 
ment laboratories. The work covers a wide range of 
problems on new and interesting developments and the 
positions provide excellent opportunities for advancement. 
It is desirable that applicants should have served an appren- 
ticeship and have had some previous experience in the 
design or development of electrical or light mechanical 
i products. posts are permanent and ionable. 

Apply in writing, stating age, qualifications and experience, 
to the : 


PERSONNEL MANAGER, JOSEPH LUCAS (ELECTRICAL) LIMITED, 
GREAT KING STREET, BIRMINGHAM,19 


quoting reference PM/D/219. E13 a 


i 
i 
Dh ce ce ES SE 


we ee 








SUPERINTENDENT 
ENGINEER 


ice i blished British concern, to supervise and control an 
uired for service in NIGERIA by old-esta 

parc group of factories processing a primary product, with the attendant European and 
African engineering staff. 
Good all-round practical hanical 
of medium range diesel engines and hydraulics. 
steelwork and foundations an advantage. 
Fully furnished and equipped housing provided. Contributory pension scheme, providing for 
peed from age 55. First-class passages. Tours of 20 months, followed by 4 months’ leave 
on full pay. Allowance for servants. 
SALARY by arrangement and wil! be substantial. 


Age range preferred 40 to 45. 
Applicants will be interviewed in U.K. at conven 


of applications from overseas. 
y in full confidence, to BOX No. £6894, “ The Engineer. 


ing knowledge is essential, with particular experience 
Experience of the erection of light structural 





ient times. Time will be allowed for the receipt 


In first instance appl 























SHEEPBRIDGE 


ENGINEERING LIMITED] 


announce the following vacancies at 


CHESTERFIELD & GLASGOW 





CHESTERFIELD 


SENIOR DESIGNERS 
REF. EQD (a) 


with experience in any of the following : 
Bulk material handling, Structural steelwork, 
Haul: , Winches, Mining Equipment, 
Special Purpose Machinery. 


ESTIMATOR 
REF. EQD (b) 


for Welded Fabrications, Steel k 
Plating Work. oe ee 





MATERIAL 
SCHEDULE CLERKS 
REF. EQD (c 

experienced in taking off quantities from 
ie. * fabrications, Steelwork and 


GLASGOW 


SENIOR DESIGNERS 
REF. EQD (d) 


with experience as above. 





Five-day week. Overtime. 
Superannuation Scheme. 


Write in confidence, giving age. qualifica- 
tions, experience and present salary, quoting 
the appropriate reference number to : 


Personne! Manager, 
Regeae Saaeene Ltd., 
terfield, 
or telephone Chesterfield 5471 or Glasgow 
Central 8816 for preliminary interview when 
we can discuss the mutual advantages of 
your joining us. 


E7122 a 
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SITUATIONS WANTED 





ASSISTANT MANAGER, Structural and Plate 
Fabrication Shop (34), A.M.I.Mech.E., A.M.I. 
Prod.E. kground, ical and 


Steelworks pract 

Pp , Seeks position with prospects.-BOX Ne. 
E1860, ‘“* The Engineer.” a 
ERECTION FOREMAN OR SUPERVISOR, 
seventeen years’ experience in all types of erection of 
steelwork, machinery, conveyors, &c., fair but stroag 
disciplinarian, sound knowledge erection tackle.— 
BOX No. E1863, “ The Engineer.” gE 
TECHNICAL DIRECTOR (39), chief maintenance 
engineer for 11 years, wishes to consider change as 
Chief Engineer, Engineer Manager, or similar, with 
process concern or consultant. 
A.M.B.LM., G.1.Struct.E., 
Building, &c. Sound knowledge of 
tenance of steam raising plant, A.C. D.C. electrical 
generation and distribution, refrigeration, hoists, 
hydraulic machines, over’ cranes, —— ; also 
maintenance and installation of chemi plant, 
extensive experience in ees, construction, includ- 
ing genera! plant layout. Capable of working on own 
initiative and directing all trades in mechanical, 
electrical and civil engineering. Present salary 
£2600, but scope for future advancement for a man 
of energy and ability more important than initial 
salary.—BOX No. E1816, “ The Engineer.” a 








SUB-CONTRACTING | 


CANADA 


s € d heid 











Company ha y Specialising in 
Cold Roll Forming and Light Metal Fabrication, 
anxious to expand its operations by the addition of 
other lines of manufacture. 

Modern works, with ample capacity for expansion 
and with sales and distribution depots throughout the 
country. 

This organisation is offered to U.K. manufacturers 
for the purpose of :— 

(a) Manufacturing on behalf of the U.K. 
Principal and providing the necessary 
Secretarial and storage services, the U.K. 
Principal supplying machinery on loan and 
the necessary sales staff which can be 
attached to the existing depots. 

or (b) Manufacturing on a royalty basis. 
or (c) Acting as Selling Agents on a Sole Agency 
asis 

A Director of the Holding Company is leaving for 
Canada on the 18th May and all proposals should 
be sent, if possible, to BOX No. A358, c/o Streets, 
110, Old Broad Street, E.C.2., by this date. E7116 mw 





CASTINGS.—We can save your porous castings. 
ferrous or non-ferrous, by an approved impregnation 
process ; sample castings treated ; A.I.D. approved. 
—Recupero, Ltd., 66, South Harrow Viaduct, 
Harrow, Middlesex (Phone, Byron 1178). ES75 mw 


JOHN DOWNTON 
FOUNDRY & ENG. CO. LTD. 
have capacity available on 
CAPSTAN, CENTRE LATHE, VERTICAL 
BORING, MILLING MACHINES, etc. 
also 
FOUNDRY for hand and machine moulding 
NON-FERROUS CASTINGS 
Chipka Street, Millwall, 
LONDON, E.14, Tel : Bast 2461. 

E6930 mw 








KELLERING and Profile Milling in all metals. 
Send us your die blocks to copy from wood or plaster 
masters. Up to 5ft. by 8ft. max. size, We are die 
copiers to the trade.—ARMYTAGE BROS. 
(KNOTTINGLEY), Ltd., The Foundry, Knotting- 
ley, Yorkshire (Tel.: Knottingley 2743/4). E948 mw 
PRECISION ENGINEERS.—Personal service for 
prototypes, small quantity machined parts and equi 

ments. Design and development undertaken. A.I.D. 
Approved.—Bowyer, Smyth and Partners, Ltd., 
Vineyard Walk, Clerkenwell, E.C.1. (Phone, TER- 
minus 5113/4). F650 mw 


iit 





THE SPECIALIGT FOUNDRY 
—~  . 
The Specialist Foundry 
with own machine shop 
for 
BLACKHEART MALLEABLE 
IRON ern 


HEAT AND ABRASION 
RESISTING ALLOY CASTINGS 





* 
Manufacturers of the 
*PULMAC’ 
PULVERISING MILLS 


WYCLIFFE FOUNDRIES L 
LUTTERWORTH, Nr. RUGBY 
Tel. 10, 60 & 152 pops sew 














| FOR HIRE 








LATTICE STEEL Erection Masts (light and 
heavy), 30ft. to 150ft. high, for i i hi 
Bellman’s, 21, Hobart } Grosvenor 














126 
PATENTS 
THE PROPRIETOR of British Patent No. 725, 191, 
MECHANISM 


A to ensure working Great 
Britain.—Inquiries to Singer, Stern and Carlberg, 
14 E., Jackson Bou Chicago 4, Illinois, 
US. E7000 # 


THE PROPRIETOR of British Patent No. 705,948, 
entitled “ RELEASABLE TORQUE TRANSMIT- 


TING APPARATUS,” offers same for Licence or 
otherwise to — working in Great 
snd» ~yr-d Singer, Stern oo 


Britain. 
14 E. Jackson Boulevard, Chicago 4, Iilinois, 
US.A £6999 





BUSINESS OPPORTUNITIES | 
established Com- 








ees AVAILABLE to 
the Purchase and Sale 


and Pasi 
Mackenzie Street, Slough, Buc 


9 A why og OF RETRACTING UNDER- 
AGE. 


CAR 

Car Traitor. 

ae or Hydraulic Operated 
ishes Produce and Market for home and overseas. 

Sealed” they F —* ~ 2 

Kekbon 295, Wells ‘Road, Bristol. 


Li 
/ E1831 0 


E7078 oc 





| BUSINESSES and PREMISES 


CANADIAN TRADE. — of £1 million 


in Western Canada steel items for £1 
credit facilities. —BOX No. E1853, “* The Engineer ® 
L 





lant 


POOLE. Light industrial premises. Two well-built 
oO! storage and toilet accommodation, 
total 2,750 sq. ft. Main services, 3-phase pow. etc. 
£6,500 freehold.—Rumsey & Rumsey, ea 9 
; n 


AGENCIES | 


AGENTS wanted, with knowledge of Oi Firing, 
for ling Pressure Jet Oil Burners of well-known 
Swedish make and proved efficiency. Wide range 
from small domestic to light industrial. Quote 
Reference HEC.—BOX No. E1850, * The Sagiaee 











tat rrp 1S OFFERED which can be quite 
substantial and permanent for the introduction to 
————— home trade cases, or any type 
of wood containers. —Contact BOX No. o. 

“ The Engineer.” 
ENGINEERS’ AGENT, covering South West 
Lancashire, uires further lines in the Engineering 
Trade.—BOX No. E1854, “ The Engineer.” D 
MANUFACTURER’S AGENT required, to 
represent — concern, one calling on large 
oat users preferred. Please state area able to cover. 
BOX No. E7068, “ The Engineer.” D 
MANUFACTURERS seeking to increase their 
sales in Scotland may secure reliable agents by 
writing with particulars to the Secretaries of the 
Scottish Association of Manufacturers’ Agents who 
will advertise under a box number, in the Association 
News Letter—Write to Dept. E., Hourston 


ee and Co., 5, St. Vincent Place, Glasgow, 
£962 Db 





MISCELLANEOUS 











TIME aoe. Sales, Rentals, Service, Tele- 
Recorder Su 


phone H ly and Mair - 
tenance ge Ltd, 157-159, Borough High Street. 
London, S.E.1. E608 1 





DRAWING & DESIGN 
SERVICE 











FYNLINE PROJECTS, LTD. 


feripe for Detailing, Designing and 
} med ~ Medi Light, and Precision 





c= should be sen 
_ él, BRUSHPIELD ‘STREET, 
OONDON, E.1. 
E1818 s 











MACHINERY Etc. WANTED 








WANTED, Machines of all Types. 

Pama CASH Ee Poets (B’ham), Ltd., 130, Moseley Road, 
Birmingham, 12. VIC. 1278, 1279, 1270, 0836; 
Clean- 


with 
Lid., 
7 ¥ 


WANTED, Tube Expanding Machine. Tube 
7 a 6in. to 8in. Screwing Machine, 
bie head.—Fred Watkins (Boilers), 


elord. Glos. 
a ay Condensing 
400 p.s.i. 5 
emerge oe 3-3kV., 3 phase, 30 cycles. 
Reply.—BOX No. E7001, “ The Engineer.” 


GRNATOR SET, 
so00kW. TURBO-ALT ag FS 


600-1 
100 deg. Fah. superheat, 10 Ib. 
sare, preferably 40) volts, 3-phase, "99 pycles.—BOX 
No. E "aye Engineer.” 


Steam Turbo- 





THE ENGINEER 


FOR SALE 





METROPOLITAN WATER BOARD 





SALE OF STEAM PLANT 





WALTON PUMPING STATION 





The Board will in the near future have FOR SALE 
as — plant the followi 

THREE SETS of HIGH PEED, VERTICAL, 
TRIPLE-EXPANSION ENGINES driving hori- 
zontal-spindle centrifugal pumps direct. The engines 
are complete with condensers and all auxiliaries and 
work at a steam — of 200 Ib. per square inch, 
superheated 100 we Fie 

Each set is capable of | pumping 26 million gallons 
of water per 24 hours against a head of SOft. 

The sets will be available for dismantling towards 
the end of 1960. The tenderer must provide in his 
—_ for the complete dismantling and clearing of the 
plant 

The plant can be seen working at the Board’s 
Walton pumping station, Hurst Road, Walton-on- 
Thames, Surrey, on application to the Chief Engineer 
at the offices of the Board (Room 235), where the 
official forms of Tender are also obtainable. 

Tenders, enclosed in sealed envelopes addressed 
to the Clerk of the Board, must be delivered at the 
Offiées of the Board (Room 122), New River Head, 
Rosebery Avenue, London, E.C.1, not later than 
11 a.m. on Friday, 27th June, 1958. 

The Board do not bind themselves to accept the 
highest or any Tender. 

S. D. ASKEW 
E7058 Clerk of the Board. 


LE 





UNUSED 
STIRK PLANER 
“ PIONEER” 
8ft. x 3ft. 6in. x 3ft. 


DOUBLE COLUMN PLANING MACHINE 
All electric split-field drive with two tool heads on 
cross rail and one side head; tool lifts; cutting 
speeds up to 240 f.p.m. 

MODERN MACHINE 
IMMEDIATE DELIVERY 
Full particulars from :— 
SOAG MACHINE TOOLS, LTD., 


JUXON STREET, LAMBETH, LONDON, S.E.11 
*Phone : RELiance 7201. 
Sotoolsag, London, S.E.11 E210 G 


600 


COMPRESSOR SETS 

TWO 600 c.f.m. T.S.2, 2-stage BROOM and WADE, 
100 p.s.i., on bed plate, direct coupled to Crompton 
Parkinson 120 h.p. auto-synch. motor, 400/3/50, 
375 r.p.m., with control gear. 

TWO 485 c.f£.m. REAVELL V.C.6, 2-stage, 100 p.s.i., 
on bed plate, direct coupled to 100 h.p. Brook 
slipring motor, 480 r.p.m., 400/3/50, with control 


gear. 

PUMPING SETS 

SEVEN 400 g.p.m., 300ft. hd., Diesel-engine-driven 
Sets, by CROSSLEY/SULZER. 

SIX 50 gpm. 600 p.s.i., Petrol-engine-driven 

Duplex Pumps, by DAWSON and DOWNEY 


MORRIS. 
TWO 2500 g.p.m., 100ft. hd., MATHER and PLATT, 
with 125 h.p. motor, 400/3/50. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070. 


‘Grams : 





E201 G 





STEEL BRIDGE RAILS—NEW— 
EX STOCK 
7 tons, 26 Ib. per yard, 24/30ft. 
12 tons, 40 Ib. per yard, — 
11 tons, 56 Ib. per yard, 
TODD BROS. (St. Helens and Widnes), LTD., 
ST. NS. 


E7060 G 


*Phone : 6151. 





VARIABLE SPEED UNITS Available from 
Stock, suitable for fitting to bench or pillar drills. 
increased and reduced, ratio 


Speed greatly 
11:1. Sin. dia. size. £10 10s. Will give 16 
separate speeds, which can be changed in 4 


second. This Unit replaces Stepped Vee Pulleys 
and gear trains. This is the drive for machine 
tools of the future——Send for details to-day. 
PHILIP DE HAVILLAND MACHINE CO., 


LTD., 
64-66, Grosvenor Street, Portsmouth. 
E1792 G 





TWO NEARLY NEW 350/400kVA. Condensing 
Geared Steam Turbo Sets, 150/200 Ib. pressure, 
stainless blading, self-contained condensers, 400 
volts, 3 phase, 50 cycles, and control equipment. 
Stand- by sets never put into commission.—BOX No. 
E7095, “ The Engineer.”’ G 


CROSSLEY ENGINES FOR SALE.—Two 


50 h.p. rn 140 h.p.; One 20 h.p. Available 
during ‘Au best offer secures.—Transport 
Director, UCKS OF BURSTON, DISS, NOR- 
FOLK. E1856 G 


FOR SALE 


SOO 


STEAM TURBO-ALTERNATOR SETS 
3000kW., 6600/3/50, MET.-VICK., Pass-out/Con- 
densing Steam Turbo-Alternator Set, date 1948, 


designed for 340 p.s.i.g. initially, 600 deg. Fah. 
the following 





temperature ; also suitable for 
duties : 
Output/kW. Pass-out/Ib./hour Lb. Pressure 
3000 60,000 40 
1800 40,000 110 
1800 40,000 
double Pass/out at 
1 W., fully 
condensing. 
2500kW., 440/3/50, B.T.H., speed 3000 r.p.m., 


250 p.s.i.g., 630 deg. F., steam consumption approx 
12-8 lb./kW./hr., with surface condenser, circulat- 
ing Pumps, &c. Also suitable for pass-out pressures 
varying between 18/35 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
.: Shepherds Bush 2070 ; and 
STANNINGLEY, NR. LEEDS. 


Tel. : Pudsey 2241. E200 G 





ORMEROD 26in. STROKE 
SLOTTING MACHINE 


Table 50in. by S0in., with long, cross and rotary 
with rapid traverses in all directions. 


feeds, 
Maximum diameter admitted 7ft. 2in. Maximum 
height 3ft. 6in. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. E7046 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 
Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations. 
All kinds of Hydraulic Equipment in st 
THOMPSON AND SON (MILLWALL). “LTD., 
Cubs Street. Millwall, London, E.14. 


East 1844/5. 
E629 a 





TWO NEARLY NEW POWERFUL 
CRANES 


90-ton Electric Travelling Goliath Crane, 106ft. 
span, 72ft. lift, all lattice steel construction, electrics 
400 volts, 3-phase, 50 cycles. Tested by Lloyds to 
150 tons. 

35-ton Electric Portal Wharf Crane, built 1945 ; 35 
tons at 60ft. fixed radius, 85ft. height of lift, rail gauge 
40ft., admitting 3 lines of standard gauge track, elec- 
trics "440/ 3/50, with Ward-Leonard generator. 


REED BROTHERS (ENGINEERING), LTD., 
Replant Works, Woolwich Industrial Estate, 
London, S.E.18 
Telephone : Woolwich 7611/6 
£9099 G 





METROPOLITAN-VICKERS 500 H.P. SLIP- 
RING ELECTRIC MOTOR, 196 r.p.m., 
400/440/3/S0 cycles, complete with control panel 
and reduction gearbox, giving a final speed of 
8-1 p.m. 

Motor and gearbox available separately if required. 


JOHN CASHMORE, LTD. 
Newport, Mon 
Newport 66941 (6 lines). 


Tel. : 
E991 G 
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FOR SALE 


TWh 


NEW 494 c.f.m. BELT-DRIVEN, THREE-CYLIN- 
DER, WATER-COOLED AIR COMPRESSOR, 
by BROOM and WADE, cyls. 10in. dia. x 12in. 
stroke, 120 h.p. slipring motor and starter, 400/ 
440/3/50, EH-251. 

NEW 300 c.fim. MOTOR-DRIVEN, TWIN- 
CYLINDER, WATER-COOLED AIR COM- 
PRESSOR, cyls. 10in. dia. x 12in. stroke, 70 h.p. 
S.R. motor and starter, 400/440/3/50. 

240 c.f.m. MOTOR-DRIVEN, SINGLE-STAGE, 
DOUBLE-ACTING AIR COMPRESSOR, type 
S.1, cylinders 12in. bore x Tin. stroke, driven 
through vee belts from 35 h.p., slipring motor and 
Starter, suitable for 400/ 440/3/50 cycles, BROOM 
and WADE. 

150 c.f.am. TWIN-CYLINDER, WATER-COOLED 
AIR COMPRESSOR, type D22A, cyls. 74in. dia. 
x Bin. stroke, 35 h.p., S.R. motor and starter, 
400/440/3/50. 


THO*® W. WARD LTD. 


ALBION WORKS - - . SHEFFIELD 
*Phone : 26311. ‘Grams : “ Forward.” 
E213 G 








ABELSON offer the following equipment for 
immediate delivery :— 

Smith $-ton capacity Rail-mounted Steam Loco. 
Crane. New 1951. 

Fully reconditioned Fowler 150 H.P. 0-4-0 
Diesel motive. 

First-class Barclay 0-4-0 84 H.P. Diesel Loco- 
motive. 

First-class Ruston 0-4-0, 48 H.P., Diesel 
Shunting Loco. 

< — aon machines suitable for 4ft. 84in. 


For! further details contact : 
ABELSON AND CO. Seauenens), LTD., 
TRY ROAD, 


COVEN 
SHELDON, BIRMINGHAM, 26. 
Tel.; SHEldon 2424. 
E7005 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “* Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Ful! details from 





Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel., Bexleyheath 305). 
E681 G 
G00 
RECONDITIONED 


JONES CRANES 


with 3 Months’ Guarantee 
KL.44 Capacity 4 tons 


KL.40 m 3 tons 
KL.22 ‘a 2 tons 
KL.15 i 15 cwts 


All Jones Cranes receive 12 months’ free 
after-sales service when supplied by:— 
GEORGE COHEN 
Sons and Company Limited 


WOOD LANE LONDON, w.i2 
Telephone : SHEPHERDS BUSH 2070 


E7409 Gc 











10-TON CAPACITY, 3 motor, cab controlled, 
Overhead Electric Travelling Crane by Herbert 
Morris, 45ft. 6in. span ; SOOV. D.C., complete with 
Brand New Crab. 
F. BURRILL & CO., 
235a, CATHEDRAL ROAD, 
CARDIFF 


Tel.: 26100 £6925 





NO. 23 COCHRAN BOILER, 105Ib. W/P, 
6030/8050 Ib. evaporation, with mountings and feed 
pump. 1942. Available delivery ex Birmingham 
Works.—Abelson and Co. (Eng.), Ltd., 60, Clapham 
Road, London, S.W.9 (RELiance 7081). E G 


250KVA & I25KVA BELLISS STEAM ALTER- 
NATOR SETS, 415/3/50. Attractive price —BOX 
No. E7057, “* The Engineer.” G 


FOR IMMEDIATE DELIVERY.—-ONE 1[S00kW. 
B.T.H./CURTIS Steam Turbo-Alternator Set, 
3000/3300 volts, 3-phase, 50 cycles ; steam 215 p.s.i., 
complete with condensing plant, circulating pumps, 
also switchgear. First-class condition.—BOX No. 


E7054, “ The Engineer.” G 


UNUSED SET OF PLATE BENDING ROLLS, 
capacity 32ft. by lin. down to 6ft. by 24in. mild steel 
plate ; 75 h. a roll drive, 40 h.p. screw-down ; elec- 
trics 400/3/50.—BOX No. E7096, “ The Engineer.” c 








RUNNING SHORTP 
REMEMBER... 





WAROS might have 1¥/ 


THOS. W. WARD LTD 
ALBION WORKS, SHEFFIELD 
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FOR SALE 





AEROGRAPH Air Compressor Unit, comprising 
type D13, single cylinder, vertical, water cooled 
air compressor, with automatically operated valves 
and forced lubrication from direct-driven valveless, 
plunger type, oil pump ; aif governor, capacity 
40 cu. feet per minute, 100 Ib. per square inch 
pressure, bore by stroke 6in. by 7in., speed 420 
r.p.m., arranged motor drive 400/440/3/ 50. 

ARNOTT & HARRISON Motorised Rolling Mill, 
for bench mounting, arranged motor drive, 
Fie 1/50, length of rolls 84in., diameter of rolls 


Twit  SCHULER Model M.BIR.300 Flanging 
Machines, suitable for spinning internal flanges, 
beading, curling and trimming stampings, for 
flanges in height up to 1-97in., for internal dia- 
meters from 1:°57in. to I1- 8in., size of table 
394in. by 24in., weight approximately 20 cwt. 

Power Gear Open End Guillotine Shearing 
Machine, Undercrank type, arranged motor drive, 
400/3/50, fitted with automatic sheet hold-down 
and adjustable front, back and side gauges, 
aoe 4ft. by 4in., length of blade 484in 

SCRIVEN Power Geared, 7-Roll Plate Straightening 
Machine, the rolls are ‘arranged three on top and 
four on bottom, alternate fashion, arranged motor 
drive, 400/3/50, capacity 4 in. thickness, length of 
rolls 74in. 

RHODES Open Fronted, Upright Power Press, 
suitable for wiring tinware goods, can also be 
used for various blanking, piercing and panelling 
operations. Arranged motor drive, 400/440/3/50, 
pressure exerted 10 tons, wire up to 9in. diameter, 
stroke I4in. 

Photographs of the above are available. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F, J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1 





Telephone : ey 468i- 3771 ; 
LANSDOWNE Bi 41, WATER STREET, 
Telephone : pone 7606-8. E207 G 
FOR SALE 


1 cu. yd. Chaseside Loadmaster * 500"’ diesel-driven 
Loading Shovel. New 1956. 

Fordson Major diesel Tractor, complete with Horn- 
draulic equipment. New 1955. 

3 cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipment. 

% cu. yd. Rapier 423 diesel-driven Excavator, with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator, with 
shovel or dragline equipment. 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres. 

S-ton Smith Steam ee Crane, 4ft. 84in. gauge, 
35ft. jib. New 194 


WILLIAM G. SEARCH, LIMITED. 


Lem - ty ROAD, LEEDS, 12. 
: 639081 (10 lines). 
SE ARCH (LIVERPOOL), _— 
HAMMOND ROA 
KIRKBY TRADING ESTATE, TY IVERPOOL. 
Tel.: Simonswood 2634-S-6. E7059 G 





STEAM LOCOMOTIVES FOR SALE 


Work- 
Bore Type i 

and and When pres- Net 

Item stroke make built sure weight 

p.s.t tons 

1 14x22 040 -- 160 22 
Barclay 

2 14x22 040 160 22 
Barclay 

3 14x22 040 160 22 
Barclay 

4 14x22 040 160 22 
Barclay 

5 14x22 040 1935 160 22 
Barclay 

6 17x24 040 1934 160 36 
Bagnall 

7 17x24 040 1940 160 6 
Bagnall 

8 17x24 040 1941 160 36 
Bagnall 

9 17 x 24 1941 160 %6 
Bagnall 

10 17x24 040 1944 160 36 
Bagnall 

i 18» 26 060 1950-180 404 
Bagnall 

All the above being recently in service and well- 


maintained. Insurance reports available. 


R. S. HAYES, LIMITED, 


BRIDGEND, GLAMORGAN 
(TELEPHONE: BRIDGEND i 


G 





20-TON STEAM LOCOMOTIVE CRANE 
For Sale. 

By Brownhoist, 20 U.S. tons, 2 hoist drums, SOft. 

jib, high-speed double bogie truck, oil-fired, screw 

couplers, air brakes, spring buffers, to British rail 

and oe = 4 gauge. Brand new, cased as despatched 


from 

L. NELSON. m Co., Ltd. Tel : Sheldon 4005. 
LUGTROUT L ANE, Tel.: Sheldon 4443. 
SOLIHULL, 

WARWICKS. E1855 G 





MERC URY.—-We pply clean Mercury (Lab. 

Grade) for communal ah industrial use. Price 
25s. Ib. All distilled grades stocked. Generous 
allowance for af We also buy Scrap 
Platinum, Gold, Silver (in any form) at top market 
prices.—Belgrave, Ltd. §Eos. .), 5, Belgrave Gardens, 
London, N. 3 (MAI? 13) E1862 G 
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FOR SALE 


HYDRAULIC PRESSES 


Jnused 4000-ton HYDRAULIC HEAVY PLATE 
vPORMING and BENDING PRESS, table 
18ft. by 10ft., weight 380 tons. 

2000-ton DOWN-STROKE HYDRAULIC FORG- 
ING PRESS, ram 3lin. dia., admits 8ft. 7in. wide, 
with horizontal sliding table, weight 200 tons. 

1000-ton DOWN-STROKE PRESS by Loewy Eng., 
ram 27in. dia., bed 40in. by 48in. 

650-ton DOUBLE-ACTION DRAWING PRESS, 
pk amd at yh +> 6in. by 6ft. 8in., with self- 


MANY. OTHER HYDRAULIC PRESSES OF ALL 
TYPES 


REED BROTHERS (ENGINEERING), Ltd., 
Replant Works, 
Woolwich Industrial Estate, 
London, 
Telephone : Woolwich 7611/6. 





E7097 Gc 





FRED WATKINS (BOILERS), LTD. 


STEAM BOILERS.—Cochran Vertical — 
8ft. Gin., 8ft., 7ft. Gin., 7ft. 
150 Ib w. p.; reconditioned 8ft. a * down to 
dia.; Economic, 4ft. to Lift. 6in. , including 
new 7ft. and 8ft. dia., 150, 180 and 260 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Broomwade 510 cu. ft.; 
Tilghman 365 cu. ft.; ade 300, 200 and 
130 cu. ft.; all mo’ torised. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 
100 to 500 Ib. p 

ELECTRIC MOTORS —150 ed Enclosed and 
Flameproof Motors up to 100 h. 

CRANES.—Mobile 10-ton Lerein, lo mounted, 
30ft.—-70ft. extendable jib ; 4-ton Coles les Diesel-Elec 
tric 3-ton Jones Super 40 (3) ; Neals 2-ton Diesel, 

20ft. jibs (2); Derrick, $-ton Butters Electric 

travelling type, 90ft. jib ; 5-ton Wilson Electric. 
70ft. jib; 3-ton Rushworth Electric, 65ft. jib ; 
Steam Loco, aes Brownhoist, SOft. jib ; 10-ton 
Coles, 40ft. ‘ibs 8-ton Wilson, 35ft. jib’; 3; 5-ton 
Smith, a ~~ $-ton Conae Sheldon, 50ft. 
jib ; sehen, 38ft. ‘kes po oe” Ame 

40ft. sp: aon ” 60-ton nS ly oo ae 

Morris ; 5-ton Henderso: 

5-ton King ae Morris, 18ft. 


ft. span. 

AY MA RIAL—150 h.p. Stephenson 
Diesel Loco., fluid flywheel drive ; Ruston 80/88 
h.p. Diesel Loco., electric start, flameproof ; 
Peckett 14in by 22in. and 7in. by 12in. Steam 
Locos. ; 5, 3 miles 20 Ib. . Track, 24in. gauge bogies, 

turnou 
STEEL WIPING.- —50,000ft., 2in. Galvanised, new ; 
,000ft., black new ; "s000ft., 8in. seamless : 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400f.,"18in. riveted ; "280f., dtin. o.d. welded 
flanged ; 3800ft. 2lin. seamless flan 500ft., 
24in. riveted 5 laser 27in. din etd welded hanged : 


Broomw 


pe — 1046. 


cast’ inoN eat —Large stocks ‘a sisme up to 
VA ie eee ee 7 hat New 
and Val , imme- 
diate es, ee stock 
all sizes, Parallel Slide maker’ price, Gunmetal, Reducing 
and Check Valves. List on t. 
STORAGE TANKS.—300 c ical and rectan; 
lar up to 12,000 gallons, for oil and I, al 
ional and cast iron up to 50, gallons. 
MACHINE TOOLS.—Scriven Plate Rolls, 
14ft. by din.; R _ Straightening Rolls, 
8ft. 6in. Rolls, 7ft. by 4in.; 


T angye ton ulic Horizontal Straighten- 
shy » 1Sft. ft. table ; Herbert 3ND Miller, 
6lin. by 15in, table ; Pels and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers. 


SLING ENGINEERING WORKS, 
COLEFORD, GLOS. 


"Phone : Coleford 2271/2. E366 o 





ONE TWIN ENGINE HORIZONTAL 
TANGYE DIESEL for disposal—210 horsepower. 
Can be seen at the moment under working con- 
ditions.—For further particulars, apply J. and W. 
Baldwin (Manchester), Limited, Trafford Park, 
Manchester, 17. E1847 Gc 
DEXION ANGLE 300/S, as new, surplus to 
requirements, 21 packs, £6 Ss. per pack—BOX No. 
D7366, c/o Whites, Ltd., 72. Fleet Street, E.C.4. 

E G 
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Telephone: | 
Telephone: HYDE PARK 8844/5/6 (3 lines) Monarch 3422 (8 lines) ee os 
" 
By Order of the Minister of Supply 
AUCTION PROGRAMME 
iia nea Main Location Auctioneers 
May 12- ifting equip- M.O.S. Stor Depo ALKER, 
ment, trailers, motor Raddingtoa, Notts 2 HANSON bag 
cycles, etc. Byard atom ridlesmith 
» No . 
see $8 - : el.: 47271.) 
May 15 aw oa, General Stores Sub- HARRIS & 
ing furniture, pot, Nr. HETHERINGTON, 
hand tools, etc. Carlisle. (Sale at County LTD. (Dept. L), Lt a 
Hail, Carlisle.) gate, Carlisle. 
May 22 Miscellaneous stores, M.O.S. Stor: Depot, ussE: penta} WIN 
including — engines, R —~ & BRIGHT, LTD. (Dept. 
bal! bearings, etc. L), 20, King Street, 
ey 
May 29-30 Miscellaneous build- No. 1 Engineer Stores LOCKE “a ENGLAND 
ers’, plumbers’ and Depot, Long Marston, (Dept. L), 166, Parade, 
electric equipment, in- Nr. Stratf on Avon, Spa. 
cluding :— Warwickshire. (Tel.: 2833) 
Drainage pipes, channels and fittings, rainwater goods, steel . steel 
shores, panels and pins, galvanised tanks, ao, eee, asbestos s' — A and 
roofing, timber, glass, paints, expanded metal sheets, copper and brass taps, 
valves, pipes, sinks, lavatory — . meters, fuses, wire, electric cookers and 
rings, thermostats, v ilers, shades and fans, 8 h.p. outboard 
June 3 motors. pontoons, 99 M.O.S. Sub eeet Lil Jd N 
and miscellaneous Lane , Byley, ae ens “Se peas _ 
stores, including fur- i . (Sale at New uare, M 7 ‘3 
niture, etc. Islington Public Hall, el.: Blackfriars 8373.) 
: Ancoats, Manchester.) 
June 6 Miscellaneous stores. Returned Stores Depot, FENN, WRIGHT & CO. 
Reed Hall, C \ ost. L), 146, High 
: ~~ 
June 9-12 Vehicles, machine M.O.S. Stor: Depot, IRSEY 
tocks, ner Royal Arsenal. Wool SONS CASSELL: 
stores, inc "s 
— > uding wich, London, S.E.18. Dept, 10, lor? 
Atel? Royal 4861. ) 
Catalogues, 1s. each (Postal Orders only), available only from the auctioneers shown above. 
B97S 3 
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IN ALL-PURPOSE POWER! 


LEIN/D/U/S/T/R] TALL 


| we hy, 
2 D 


DIESEL TRACTOR 
30 B.H.P. 










Performance-proven Features 








tractor to give you this feature 


equipment. It enables the B-250 to operate in slippery 


are often immobilised. 


LIVE HYDRAULICS These are truly live because 
they’re engine driven. Uninterrupted by clutch action 
and independent of the power take-off, they give you 


faster, more responsive control. 





INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED, HARVESTER HOUSE, 259 CITY ROAD, LONDON, E.C.1 


DIFFERENTIAL LOCK The B-250 is the first British 


which is standard 


site conditions where larger and more powerful tractors 










YOU SPECIFY THE FEATURES! 
YOU DON'T HAVE TO BUY WHAT YOU DON'T NEED! 


This new all-work wheel tractor is the most economical buy ever! Although designed to 
operate a big range of industrial tools, it can be supplied with just the features you want 
for any one specific job! 
The B-250 offers you, for instance, the choice of several rear linkage combinations. With 
the drawbar/no-hydraulics combination you have a low-cost haulage unit. With fully 
live hydraulics but without three-point linkage you’ve everything you want for opera- 
ting loaders and remote cylinder-controlled equipment. And with the 
complete three-point linkage you have a truly versatile outfit. 
Because you order only what you want you're bound to save money in 
buying the B-250. Contact your International Harvester dealer now 
for fuller information. 









Mechanical Handling 
Exhibition 
IH STAND 318 


See the B-250 and also the 
International Drott Skid-Shovel 
with amazing 4-in-1 attachment 


THE FINEST EQUIPMENT ON TYRES AND TRACKS 


S 


























INTERNATIONAL 
HARVESTER 
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AERASPRAY 


TRADE 


MARK 


Spray Guns 


Aeraspray Guns, being scientifically designed 
of Duralumin and Stainless Steel, with every 
wearing surface renewable, are lighter in 
weight than any other guns and have an 
easier (servo assisted) trigger action so 
that the worker is saved literally horse 
power of work otherwise necessary with the 
fingers, wrist and arm. Time Study with 
them shows far quicker output sustained 
throughout the day. This, with their super- 
ior performance, explains why they have been 
standardized by so many Leaders of Industry. 


@ Write for Information Literature EG53 





SEE OUR STAND H.5 
PRODUCTION 
OLYMPIA MAY 


EXHIBITION 
12-21 ST. 


AERASPRAY ASSOCIATED LIMITED 


Makers of Spray Guns; Air Compressors; Water Wash etc. Spray 
Booths; Conveyors; Infra Red etc. Stoves; Automation Equipment. 
1, VICTORIA STREET, LONDON, S.W.1. Phones: ABBey 5095-5096 
Head Works & Offices: Nechells, Birmingham, 7. Phones: EASt 1671-4 etc, 
Representatives at Glasgow, throughout Britain and the world. 
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ALZEN 305 BUSHES 
ARE USED IN THE 
RAM HEAD GUIDE 
IN THIS 150 TON PLASTIC I= osm 


ep RE, 
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Alzen 305 is the White Bronze Bearing Alloy that reduces the weight 
of bearings by half, saves 40° of cost and lengthens bearing life. 
These are important claims that have been proved over and over. You 
simply cannot afford to ignore them. The applications of this famous 
White Bronze Bearing Alloy, British Pat. 725818, are legion. Alzen 305 
is ideal where the load is great, such as for Press Bearings, Slide 
Bearings, and Heavy-Duty Bearings of every description. Available in 
ingot, sand castings, gravity die castings, pressure die castings, chill cast 


bars cored and solid and as fully machined components. 


Write for technical literature and samples for testing. 





HILL ALZEN (SALES) LTD., P.O. Box 22, Stringes Lane, Willenhall, Staffs. Telephone: WILLENHALL 227 (5 lines) Telegrams: Hill, Alzen 227 Willenhall. 
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PRODUCERS OF FINEST BLACKHEART MALLEABLE IRON 


Send for details of our film ‘‘Modern Malleable ’’ 
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CONNECTED = PROBLEMS 





MOSS GEARED COUPLINGS are the 


perfect solution to the problem of 


retaining efficient operation of 

connected shafts. The spacer type coupling 
illustrated consists of two different sized 
couplings connected by a spacer tube 

thus enabling shafts of different diameters 


to be efficiently connected. 


MOSS GEARS 





